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for strong, 


sturdy, solid growth 


Lactum 


NUTRITIONALLY SOUND FORMULA FOR INFANTS 


Lactum®-fed babies get all the proved benefits 

of a cow’s milk and Dextri-Maltose® formula. 
Mothers appreciate the convenience and simplicity 
of this ready-prepared formula. Physicians are 
assured the important protein margin of safety 

for sturdy growth. 


Lactum-fed babies are typically sturdy babies because 
Lactum supplies ample protein for sound growth 


and development. 


The generous protein intake of babies fed milk and 
carbohydrate formulas such as Lactum promotes the 
formation of muscle mass. It also provides for good tissue 


turgor and excelleat motor development.! 


(1) Jeans, P. C., in A. M. A. Handbook of Nutrition, 
ed. 2, Philadelphia, Blakiston, 1951, pp. 275-278. 
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The first in infant feeding 
to be made exclusively from grade|A milk* 


This statement is your assurance of the use of high quality, 
clean milk. Make a habit of looking for it on the label of 
products which you prescribe for infant feeding. 
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*U. S. Public Health Service Milk Code 
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IVORY SNOW 


ad a soap Cam be, 
for diapers and 
baby things. 


No other washing product leaves 
diapers and baby clothes softer...and they're free 


of irritating deposits that chafe baby’s tender skin. 


IVORY SNOW IS IVORY-SAFE .. . ““99%*/100% PURE®”’. 


A Procter & Gamble Product 
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Through scientific breeding 
at its 1500-acre farm near Seattle, 
Carnation has developed 
a world-renowned herd 
of champion dairy cattle 
whose progeny help keep 
Carnation Milk at 
top quality levels by 
constantly improving 
Carnation’s supplier herds. 


Carnation... 
protects your recommendation 
warrants your specification 
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They’re ALL Instant! 


Instant S-M-A Powder means instant And Instant S-M-A Powder is the 
convenience for busy mothers . . . just same distinguished formula that physi- 
as it means dependable nutrition for cians everywhere have long prescribed. 
their babies. 

It’s 1, 2, 3, 4—empty, measure, shake, Supplied: Glass jars of 3.54 oz. Each 
and pour. That’s all there is to it. jar makes 26 oz. of S-M-A formula. 


stant owner 


Philadelphia 2, Pa. Modern Infant Formula 
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The standardized pattern of balanced 
electrolytes in BREMIL offers the possi- 
bility of regulating electrolyte and 
water balance in the normal infant by 
dietary means — especially significant 
during the summer for maintenance 
of a physiologic water reserve. 


‘BREMIL mixes like a liquid. Nutrition- 
ally complete, and costs no more than 


ordinary formulas requiring carbohy- 
drate and vitamin supplementation. 
Available in.1-lb. tins. 


For information on the “electrolyte 
feature” in BREMIL, send for the bro- 
chure, Hydration in Relation to Infant 
Nutrition. 


Bordens PRESCRIPTION PRODUCTS DIVISION 
350 Madison Avenue, New York 17 
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How flexible 
is a Selby shoe? 


we ed | Some shoes for children are made of stiff, hard 
leathers. Others are made almost entirely of 
soft, flexible leathers. The ideal shoe for a child 
requires a careful combination of firm and 
flexible leathers. Selby Junior Arch Preserver 
Shoes have insoles of sturdy, extra heavy weight 
leathers to eliminate ridges and curling. The 

uy -ct leathers are light, strong, long-wearing, 
with a fine flexibility in the forepart of the 
shoes. Selby Juniors are flexible in that part 

of the shoe where flexibility is most desirable, 
without the sacrifice of extra heavy leathers 

in those areas of the shoe where such 

leathers are required. The excellence of 

Selby Junior Arch Preservers is the result 

of the knowledge and skill required in 

more than three quarters of a century 

of fine shoemaking. When you recom- 

mend shoes for infants and children, 

please remember—Selby Juniors 

are the only genuine Arch 

Preserver Shoes for children. 


The only genuine Arch Preserver 


DGE ALLOY SPRING 
CONSTRUCTION STEEL SHANK 


@ If Selby Junior Arch Preservers are not avail- MT N IOR ARCH PRESE RVE 


able in your city, please write directly to us. 


The Selby 
Shoe Company 
Portsmouth, Obio 


MORE THAN THREE QUARTERS 
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to reduce complications 


in the first year of life 


a source of nutritional 
protection against 
infantile eczema... 


tue 


Wap, 


s 


* Linoleic and other unsaturated fatty acids 
believed to play an important role in the pre- 
vention and therapy of infantile eczema!“ are 
present in Similac, in amounts at least equal to 
those reported for breast milk.° 


* Similac, in recommended quantities, provides 
protein closely approximating the physiologic 
level supplied by breast milk.® The fluidity of 
Similac protein, comparable to that of breast 
milk protein, assures rapid and complete diges- 
tion.’ There is thus virtually no likelihood that 
products of incomplete digestion will be ab- 
sorbed to cause an allergic eczematous reac- 
tion. In contrast, customary cow’s milk mix- 
tures are believed to deliver excessive amounts 
of protein, some of which cannot be completely 
digested and may be absorbed to cause a vas- 
cular reaction in the upper corium.® 


there is no closer equivalent to the milk of 
healthy, well-nourished mothers 


Supp.ieD: as Powder in tins of 1 lb., with meas- 
uring cup; as Liquid in tins of 13 fl. oz. 


1. Editorial: J.A.M.A, 134:606 (June 14) 1947, 2. Hansen, A, E., 
and Burr, G. O.: J.A.M.A, 132:855 (Dec. 7) 1946. 3. Hansen, 
A. E.; Knott, E. M.; Wiese, H. F.; Shaperman, E., and McQuar- 
rie, I.: Am. J. Dis, Child, 73:1 (Jan.) 1947. 4. Hansen, A. E.: In. 
Vitamin Bg in Human Nutrition, Report of the Tenth M & R 
Pediatric Research Conference, Columbus, M & R_ Laboratories. 
1954, p. 51. 5. National Research Council: Maternal Nutrition and 
Child Health, Bull. 123 (Nov.) 1950. 6. Meyer, H, F.: Essentials 
of Infant Feeding for Physicians, Springfield, Illinois, Charles C. 
Thomas, 1952, p. 44. 7. Martin, C. W.: New York State J. Med. 
32:1012 (Sept.) 1932, 8. Stoesser, A. V., and Nelson, L. S.: Jour- 
nal Lancet 73:487 (Dec.) 1953. 


M & R LABORATORIES, Columbus 16, Ohio 
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unsurpassed 
pediatric 
antihistamine 


Pyribenzamine Elixir 


A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 

any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4-ml. 
teaspoonful contains 30 mg. Pyribenzamine citrate. 


Pyribenzamine® citrate (tripelennamine 
citrate CIBA) 


P f 
in hay fever... in other allergies... 
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SUMMIT, N. J. 


a name that signifies 
good construction 
to the pediatrician 


a name that stands for 
corrective measures 
in the care of pronation 


a symbol of good service 
for every requirement of the 
practitioner 


= 
¥.. who work with children will find much of interest, and that you'll 
like, in CHILD LIFE Shoes — a juvenile line, now in its 30th year, that has 

built a reputation as a physician builds his — by performance. 

n CHILD LIFE Shoes are constructed to standards that encourage the devel- 
‘& opment of normal foot growth . . . and they are crafted from the best of 
; leathers by the most enduring of methods. CHILD LIFE Arch Feature Shoes 

have special built-in features that help you correct pronation — but their 
appearance is the same as “regular” CHILD LIFE Shoes. You'll like that. 

And you'll like the CHILD LIFE dealer in your community. He has been 
hand-picked for his ethical standards, and you'll find him a good source for 
conscientious service. He will be most happy to call and show you all that 
CHILD LIFE Shoes provide. You'll do well to become acquainted — so please 
write and we'll have the nearest dealer contact you at once. 


2 HERBST SHOE MANUFACTURING COMPANY 
Milwaukee 45, Wisconsin 
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Gerber 


Rice Cereal 


SS 

Hypo-allergenic! Ideal starting solid for all babies, 
Gerber Rice Cereal is preferred where there is a 
family history of allergy. Prepared only from rice and 


hypo-allergenic nutritional supplements. Contains no 
yeast, malt or milk solids. 
Enriched! Gerber Rice Cereal is fortified with rice 


polishings —a_ particularly _rich source of natural 
vitamin-B_ complex — plus crystalline thiamine, ribo- 
flavin and niacinamide. Iron is also added to support 
hemoglobin levels a few weeks after birth. 


Digestible! Thorough precooking and low crude fiber 
(averages 0.8%) assure easy digestibility. Bland flavor 
and smooth texture make Gerber Rice Cereal es- 
pecially palatable to the young infant. 


Important P. §. Gerber Cereal Quads — a 4 in 1 assort- 
ment of Rice, Barley, Oatmeal and Cereal Food (a 
mixed cereal) — makes it easy and economical for the 
mother to introduce cereal variety. Once the baby is 
established on Rice, the other cereals may be intro- 
duced, one at a time. If cereal allergy shows up, 
diagnosis is relatively simple. 


Gerber. BABY FOODS 


FREMONT, MICHIGAN 


4 CEREALS * OVER 65 STRAINED AND JUNIOR FOODS, 
INCLUDING MEATS 
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One way to 
avoid sensitization 
to milk 


PET Evaporated Milk really helps in the manage- 
ment of potentially allergic infants .. . because heat 
sterilization of Pet Milk coagulates whey proteins so 


they are less likely to be absorbed undigested into 
the blood stream. Instead, they are retained in the 
gastro-intestinal tract until digestion is complete. 
x Recommend nutritious Pet Milk for a// the babies 
in your care—it’s good insurance against many feed- — 
ing difficulties arising from milk sensitization. bs ET 


Favored Form of Milk 
For Infant Formula 


PET MILK COMPANY, ARCADE BUILDING, ST. LOUIS 1, MO, 
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DISEASES CHILDI 


Water per Day 


by Hospitalized Snfants anil Children 


ANN M. HEELEY, R.N. 
and 
NATHAN 8B. TALBOT, M.D., Boston 


Water lost insensibly by way of the lungs 
and skin is an important factor in determin- 
ing both the body requirement and the body 
tolerance for water.’ Under conditions where 
homeostatic capacity to vary urine water 
output is greatly reduced by renal failure, 
insensible water loss (1. W. L.) may be the 
chief determinant of water tolerance.* A 
survey of the literature for information con- 
cerning I. W. L. by persons of various ages 
reveals that most observers have been in- 
terested primarily in between 
I. W. L. and energy output under basal con- 
ditions.* Very little information is available 
concerning the 24-hour losses of water oc- 
curring insensibly under the nonbasal condi- 
tions ordinarily pertaining in patients requir- 
ing parenteral fluid therapy or regulation of 
water intake because of pathologic oliguria 
or anuria. 


Submitted for publication March 19, 1955. 

From the Department of Pediatrics, Harvard 
Medical School and the Children’s Medical Service, 
Massachusetts General Hospital, Boston. 

This work was supported by a grant from the 
Commonwealth Fund of New York and aided in 
part by Grant H-1529 of the National Heart Insti- 
tute, Public Health Service, and by a grant from 
Mead Johnson & Company. 

* References 2 and 3. 


relations 


It therefore appeared desirable to make a 
study of 1. W. L. as it occurs over 24-hour 
periods under ordinary conditions of hos- 
pitalization. The present paper reports on 
596 such measurements carried out during 
45 periods of study on a total of 39 patients 
ranging in age from 2 months to 23 years. 


CLINICAL MATERIAL AND METHODS 


The Table gives the information concerning the 
subjects selected for study. All studies were carried 
out in the metabolic unit of the Children’s Medical 
Service. With exceptions, all observations 
were carried out between Oct. 1 and May 1 of each 
year. In the case of the two exceptions, some obser- 
vations were made during the first two weeks of 
June. The temperature of the room air, which was 
recorded bidaily at 5 a. m. and 5 p. m., varied from 
72 to 78 F, with a mean of 76 F. All patients wore 
light weight cotton or woolen clothing or had 
sufficient bed clothing to provide comfort. No visible 
perspiration was observed. 

Each patient was under the constant supervision 
of graduate nurses working exclusively in the 
metabolic unit. Nude weights were obtained at the 
beginning and end of the study periods on a plat- 
form scale which was standardized daily and which 
had an accuracy of +10 gm. Dietary and medicinal 
intake was weighed out with an accuracy of at 
least 1 gm. Intravenous fluid intake was measured 
on a standard burette graduated in 5 ml. increments, 
with all fluids infused assumed to weigh 1 gm/ml. 
Urinary output was measured in glass cylinders 
graduated in 5 ml. increments after collection in 
stainless steel bedpans which were washed and dried 
between voidings. The total volume in milliliters 
was converted to weight in grams by means of 
specific gravity determinations. Stool output was 
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Observed Values for Age, Height, Weight, and Insensible Water Loss * 


Patient 


1 
2 


Sex 


Ss 


REEVE: 


Age, Yr. 


2/12 
4/12 


4/12 
11/12 


1 1/12 


2 3/12 


te 


— 


3 9/12 


311/12 
4 2/12 


16 2/12 
18 10/12 
21 1/12 
23 11/12 


Height, 
Cm. 


Weight, 


Kg. 


Average 
Insensible 


Surface Daysof Water 


Area, 


Sq. M. 


0.26 


Obser- Loss, 


vation Ml/24 Hr. Diagnosis and Comment 


5 260 Postoperative cystic hygroma of neck 

2 395 Diarrhea with dehydration under 
parenteral fluid therapy 

7 313 Milk allergy 

2 810 Diarrhea with dehydration under 
parenteral fluid therapy 

2 465 Diarrhea with dehydration under 
parenteral fluid therapy 

40 425 Nephrosis, estimated normal weight, 
13.0 kg. 

2 381 Idiopathie dwarfism 

23 375 

2 701 Stunted growth; active child 

4 465 Renal rickets; physical deformities 
limited activity 

6 669 Osteogenesis imperfecta 

4 715 Acute glomerulonephritis; bedrest 
with sedation 

8 526 estimated normal weight, 
7.0 ke. 

4 920 Moniliasis of mouth and scalp 

17 541 Dwarfism due to calorie under- 
nutrition 

33 590 estimated normal weight, 
9.0 ke. 

4 8383 Convulsions; congenital hemiplegia; 
very inactive 

24 766 Nephrosis; estimated normal weight, 
19.0 kg. 

28 636 Estimated normal weight, 21.0 kg. 

2 R48 Estimated normal weight, 27.0 kg. 

488 Chronie pannephritis; estimated 

normal weight, 16.0 kg. 

3 648 Appendectomy 

17 589 Chronic glomerulonephritis, inactive 

28 811 Asthma, asymtomatie 

5 672 Chronic pannephritis 

4 1,149 Eczema 

4 752 Acute pyelonephritis 

4 1,104 Cellulitis of nose 

11 438 Chronic pyelonephritis 

2 532 Chronie pyelonephritis 

16 8 Adrenogenital syndrome 

2 914 Appendectomy 

61 563 Chronie nephritis 

5 1,315 No disease 

6 652 Steatorrhea; vitamin D intoxication 

5 914 Chronie glomerulonephritis and 
uremia 

22 1,146 Rheumatoid arthritis; bedrest, 
minimal activity 

14 909 Bedrest, moderate activity 

15 907 Up ad lib. 

2 759 Asthma; asymptomatic 

2 992 Appendectomy 

13 836 Rheumatoid arthritis 

25 650 Chronie glomerulonepbritis 

82 872 Chronie glomerulonephritis 

25 7 Diabetes mellitus with retinopathy 


and nephritis 


measured in grams after collection in tared bedpans. 
Blood withdrawn from the patient for testing was 


measured by means of standard type syringes, with 


the total amount in milliliters per study period 
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added to the total output. Other output, gastric 


* Surface area was estimated according to the directions of Crawford, J. D.; Terry, M. E., and Rourke, G. M.: 
Pediatrics 5: 783, 1950. 


drainage, paracentesis fluid, etc., was measured in 
cylinders, if liquid, or in a manner similar to the 
stool output, if solid. 

I. W. L. was calculated from insensible weight 
loss according to the directions of Newburgh by 


et 
= 
58 5.4 0.30 
59 4.9 0.28 
i 4 80 10.0 0.48 
5 82 12.5 0.51 
6 8s 17.0 0.61 
7 (a) 61 5.6 0.29 
(b) 70 7.3 0.36 
8 81 12.9 0.52 
ot 10 3 4/12 97 M4 0.60 
® 11 3 8/12 116 20.3 0.78 
12 108 25.0 0.83 
13 103 16.6 0.68 
89 8.7 0.46 
e 15 4 5/12 107 22.0 0.77 
; 16 4 5/12 102 16.5 0.67 
" 17 (a) 5 2/12 111 20.0 0.75 
(b) 511 116 26.0 0.88 
(c) 78 129 37.3 1.22 
mM 18 5 5 106 17.5 0.72 
* 19 5 5/12 112 20.9 0.80 
, 20 6 3/12 111 19.4 0.77 
21 6 4/12 110 31.0 0.70 
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= 23 7 121 23.0 0.88 
24 7 2/12 117 19.9 0.81 
. 25 7 6/12 120 20.1 0.82 
ae 26 (a) 8 103 15.9 0.68 
(b) 8 5/12 17.8 0.67 
: 27 8 1/12 136 35.2 1.12 
ae 28 8 9/12 124 24.0 0.91 
; 29 9 1/12 111 21.1 0.87 
30 10 7/12 145 34.0 1.19 
31 10 8/12 122 25.8 0.92 
eee 32 ll 4/12 136 29.0 1.05 
ms, 33 (a) 14 3/12 159 55.0 1.55 
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@) 14 5/12 159 50.0 1.49 
(c) 14 7/12 160 53.0 1.58 
34 14 9/12 140 27.0 1.05 
eS 35 15 154 64.1 1.65 
36 136 33.8 1.10 
37 156 49.6 1.49 
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39 171 56.8 1.65 
4 
_ 
| 


INSENSIBLE WATER LOSS—ORDINARY 


HOSPITAL CONDITIONS 


FEMALE 
MALE 

BENEDICT DATA 
NEWBURGH DATA 


AGE IN YEARS 


Fig. 1.—Insensible water loss per square meter per 24 hours plotted against age. The symbols 


represent the average value, and the length of the vertical lines through each symbol give the 


standard deviation for each patient. 


means of the following equation: I. W. L. = in- 
sensible weight loss — (COz—O:), where CO, is 
the weight of carbon dioxide expired and O, is the 
weight of oxygen absorbed during the period of 
insensible-weight-loss measurement. In 18 of the 
39 cases, the value for (CO:— Os) was estimated 
from values for combustion of the carbohydrate, 
protein, and fat content of the diet as estimated by 
the metabolic unit dietition. In six cases, the intake 
consisted entirely of intravenous infusions contain- 
ing dextrose and electrolytes. In these instances, the 
carbohydrate intake was readily derived. In the 
remaining 15 patients, who were on “house diet for 
age,” the I. W. L. was assumed to be 93.5% of 
the insensible weight loss.® 

Arbitrarily, 20 hours was selected as the mini- 
mum-length single observation which when extrap- 
olated to 24 hours might be included in this study. 
The majority of the individual observations were 
actually 24 hours in length. Periods of observation 
on individual patients ranged from a minimum of 
2 to a maximum of 82 days. 

Five hundred sixty-four of the 596 measurements 
were carried out during periods when the patients 
were afebrile. The remaining 32 measurements were 
made during intervals when the patients had tem- 
peratures ranging between 100 and 104 F. These 
measurements were scattered approximately evenly 
through 16 of the 45 periods of study represented in 
Figure 1. 


RESULTS AND COMMENT 


The mean I. W. L. value obtained for each 
patient according to the procedures outlined 
above is set forth at the right of the Table. 
As might be expected, there is a tendency for 
these values to increase as age, height, 
weight, and body surface area, respectively, 
increase. 


Figure 1 presents these results in terms 
of milliliter per square meter of surface area 
per 24 hours (ordinate) with relation to age 
(abscissa). Data of Newburgh and co- 
workers ° and of Benedict and Root,’ ob- 
tained on normal adults, are included at the 
right of Figure 1. Values for I. W. L. were 
found to be highest in the first three years of 
life (average approximately 1150 ml/sq. 
m/day), decreasing to an average level of 
about 950 ml/sq. m/day in children 3 to 8 
years of age. The average for patients over 
8 years old was approximately 700 ml/sq. 
m/24 hours. The over-all average value for 
patients between 2 months and 16 years of 
age (Patients 1 through 36, Table) was 
930 ml/sq. m/24 hours. 
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INTERMITTENT 20-30 SHALLOW 
ATIONS APNEA UP TO RESPIRATIONS RESPIRATIONS 
oa 40 SECONDS PER MINUTE PER MINUTE 
2000F 


mi/m*?/ 
24 HOURS 


° 
24 48 


72 96 120 144 
HOURS 


Fig. 2—Abrupt alterations in rate of insensible water loss in association with changes in 
respiratory behavior. The subject of these observations was a 14-month-old infant with probable 


sagittal sinus thrombosis. 


The vertical lines representing standard 
deviation in Figure 1 show that there was a 
considerable range in the Il. W. L. values 
found over a period of days in individual 
subjects (average standard deviation, + 200). 
Moreover, Figure 2 illustrates the fact that 
rate of I. W. L. sometimes underwent a 
marked change in the course of 24 to 48 
hours. In the case of the patient of this 
figure, it appeared that the changes in rate 
were related to alterations in respiratory be- 
havior, a factor known to be capable of caus- 
ing large changes in I. W. L.* 

In 30 instances, when measurements were 
obtained during intervals when body tem- 
perature ranged between 100 and 102.8 F, 
I. W. L. values did not differ appreciably 
from those obtained on the same patients 
during periods when they were afebrile. 
Two I. W. L. values obtained on patients 
with temperatures of 103 and 104 F, re- 
spectively, though higher than average, fell 
within the range observed for nonfebrile 


persons. 
It would appear from data recorded in 


the literature that I. W. L. under basal con- 
ditions is nearly the same for patients of all 
ages, being approximately 600 ml/sq. m/day 
during the first two years and 500 ml/sq. 
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m/day in patients 2 or more years of age.7 
It may be seen that these values correspond 
fairly closely to the levels indicated by the 
bottom ends of the vertical standard devia- 
tion lines of Figure 1. It also is evident that 
total nonbasal I. W. L. per 24 hours gradu- 
ally approaches these basal or minimal levels 
as age increases from 1 to 16 years and over. 
This observation would appear to fit with the 
fact that I. W. L. bears a direct relation to 
energy output,* which in turn would appear 
normally to be appreciably higher in the 
early years of life. 

Considered as a whole, the observations 
set forth above indicate that it is possible to 
predict rate of insensible water loss in in- 
dividual hospitalized patients only within 
rather broad limits. In considering patients 
with functionally adequate homeostatic sys- 
tems, it has been customary in this clinic to 
assume an average insensible water loss 
value of 1 L/sq. m/24 hours.t The present 
data would suggest that this value is rea- 
sonably close to the mean for persons of all 
sizes. They also indicate that the actual 
average rate of insensible water loss by in- 


+ References 1, 8, and 9. 
t References 3 and 10. 
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WATER LOSS—ORDINARY 


INSENSIBLE 


dividual patients may differ from the afore- 
mentioned assumed value of 1 L/sq. m/day 
by as much as 600 ml/sq. m/day. Experience 
to date indicates that it is not ordinarily 
necessary to give detailed consideration to 
this possibility in providing for the water 
needs of patients whose neurohypophyseal- 
renal homeostatic system is functionally ade- 
quate. On the other hand, it is of consider- 
able importance to pay close attention to rate 
of insensible water loss under conditions of 
anuria or obligatory oliguria, where there is 
gross reduction or complete obliteration of 
normal homeostatic capacity to compensate 
for discrepancies between rate of water in- 
put and bodily need for solute-free water.§ 


SUMMARY 

This paper reports 596 measurements of 
the insensible water loss per square meter 
per 24 hours by 39 patients ranging in age 
from 2 months to 23 years living under the 
nonbasal conditions characteristic of ordi- 
nary hospital living. The results obtained 
indicate a gradual decline in total nonbasal 
insensible water loss values from an average 
of approximately 1200 ml/sq. m/day in 
young infants to approximately 700 ml/sq. 
m/day in older adolescent and young adult 
subjects. The over-all average for patients 
2 months to 16 years of age was 930 ml/sq. 
m/24 hours. Three-fourths of the average 
values obtained for the patients making up 
this group were within + 325 ml/sq. m/24 
hours of this over-all average value. The fact 
that rate of insensible water loss of non- 
febrile patients may change by as much as 
1000 ml/sq. m/24 hours within a day is illus- 
trated by detailed observations on one patient. 


CONCLUSIONS 

It is concluded from these observations 
that it is practicably possible to make only an 
approximate estimate of the total insensible 
water loss of hospitalized patients. In con- 
sidering the total water needs of the ordinary 
patient, whose neurohypophyseal-renal home- 
ostatic system is functionally adequate, an 
average allotment of 1000 ml. of water per 


§ References 2 and 3. 


HOSPITAL CONDITIONS 


square meter per 24 hours to cover insensible 
losses would appear reasonable. On _ the 
other hand, in patients who have lost the 
normal capacity to retain and reject water in 
accordance with homeostatic needs by appro- 
priate adjustments in urine water cutput it 
becomes of considerable importance to at- 
tempt to estimate insensible water losses as 
closely as possible, making larger than aver- 
age water allowances for infants under 2 
years and smaller than average allowances 
for persons over 8 years of age. 


Dr. Jane Worcester and Miss Judy Chatfield, of 
the Harvard School of Public Health, gave advice 
concerning statistical evaluation of the data. 
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One of the basic problems in the adminis- 
tration of a program for handicapped chil- 
dren is that of early case finding, that is, 
how to identify cases at an early stage so 
that treatment and preventive measures may 
be promptly instituted. 

In the case of rheumatic fever, a familial 
susceptibility has been said for many years 
to have existed. It was therefore decided 
to apply this well-known epidemiological 
fact to discover “new” cases of rheumatic 
fever. 

METHODS 

1. All children and youths under the age of 20 
years who died in 1954 and whose deaths on the 
death certificates were attributed to rheumatic 
fever or rheumatic heart disease were used for the 
study. 

2. A study form was devised. 

3. A public health nurse visited the family at 
home approximately three months after the patient’s 
death and completed the study form. 

4. The data on the study forms were then tabu- 
lated and analyzed. 


FINDINGS AND RFSULTS 


During 1954, there was a total of 42 
deaths in childen and youths under 20 years 
of age in New York City attributed to 
rheumatic fever or heart disease. Of these 
42 deaths, 1 was a death of a nonresident of 
New York City and was excluded from this 
study. Of the remaining 41, information was 
readily obtained from the families of 33 
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(78%); in 4 instances the family refused ; 
in 3 instances the family had moved and 
couk! not be located, and in 1 instance the 
family denied any history of rheumatic fever 
or heart disease in the patient or in the 
family. 

The study form contained a question on 
the presence or absence of rheumatic fever 
or rheumatic heart disease among family 
members. Eight of the families (20%) 
stated that fourteen family members (in ad- 
dition to the source case who had died) had 
or had had rheumatic fever or rheumatic 
heart disease. In this group, the families 
were definite and specific about the diagnosis 
in the family members. Four other families 
(10%) gave histories of five family mem- 
bers which were suggestive of a possible 
history of rheumatic fever or rheumatic heart 
disease (e. g., may be cardiac, heart mur- 
mur, pains in legs). There was no familial 
occurrence described by the family in 19 
cases (46%). In 10 instances (24%) there 
was no information (Table). 

In some instances, the other familial case 
was under good continual medical care; in 


TasLe 1.—Familial Occurrence of Rheumatic Fever 


No. of Per 
Status Families Cent 
Familial occurrence definite................ 20 
In father and brother............... 1 
In aunt and 2 cousins.............. 1 
In maternal grandmother........... 1 
1 
In maternal aunt and unecle........ 1 
In mother, brother, and maternal! 
1 
Familial occurrence possible............... 4 10 
Mother may have cardiac disease... 1 
Brother has heart murmur.......... 1 
Sibling has pains in legs............ 1 
Father and sister may be cardiac... 1 
No familial occurrence...................+5 19 46 
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CASE FINDING IN 


other instances the other familial case was 
not under current medical care. Accurate in- 
formation on the status of medical care was 
not obtained in all instances. In future fol- 
low-up activities more emphasis should be 
placed on this aspect. 


ANCILLARY PERTINENT INFORMATION CON- 
CERNING THE DEATHS 


1. Month of Death—An analysis by month 
of death shows no significant pattern. 


2—Age At Death 


Age at Death, Yr. 7 
1 
6 
13 


TaBLe 3.—Period Between First Attack of 
Rheumatic Fever and Death 


Period, Yr. 

1 
diss 2 
cathe 1 
2 
3 
2 
1 
1 
1 
No history of 2 
a 


2. Age at Death—As might be antici- 
pated, most of the deaths occurred in the 
10-14 age group (13 deaths) and 15-19 year 
age group (19 deaths) (Table 2). 

3. Period Between First Known Attack of 
Rheumatic Fever and Death—The average 
period between the first known attack of 
rheumatic fever and death was approxi- 
mately six years. It is interesting that in 
six instances it was less than one year’s dura- 
tion (Table 3). 


RHEUMATIC FEVER 


4. Sex—There were 23 males and 18 fe- 
males, not statistically significant. 

5. Race.—Of the 41 deaths, 23 occurred 
in whites, 12 in Puerto Ricans, and 6 in 
Negroes. This breakdown gives the highest 
mortality in the Puerto Ricans. 

6. Distribution by Health District—An 
analysis by health district gives no significant 
trend. 

7. Place of Death.—Of the 41 deaths, 18 
occurred in municipal hospitals, 15 in vol- 
untary hospitals, 6 at home, and 2 on the 
street. The 18 municipal hospital deaths 
may be interpreted as having occurred in the 
lower socioeconomic groups. 

8. Environmental Home Conditions.—It 
was not entirely possible to obtain complete 
information on this question because of the 
frequent moving by some families. The in- 
formation showed that the home was defi- 
nitely overcrowded in six instances and was 
damp in four instances. In addition, sleeping 
arrangements were overcrowded in 10 in- 
stances. Two other families stated that, while 
their living accommodations were satisfac- 
tory now, previously there had been over- 
crowding or they had had to live in damp 
crowded furnished rooms. 

Of the eight cases where there was a 
definite familial occurrence and of the four 
cases where there was a possible familial 
occurrence of rheumatic fever or rheumatic 
heart disease, five families live or had pre- 
viously lived in a crowded home, two families 
live or had previously lived in a damp home, 
and in three families the sleeping arrange- 
ments were overcrowded. 

In regard to the family situation, four 
families receive assistance from the Depart- 
ment of Welfare, in one family the home 
situation was stated to be poor, and in one 
family the parents were separated. 

9. Length of Time Consumed by Field As- 
pects of Study.—An average of one and one- 
half hours was spent in making the home 
visit in the 32 cases where the information 
was available. An average of 15 minutes 
was spent by the field public health nurses 
additionally on this study. 
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10. Value of Visits —In 25 cases, the pub- 
lic health nurse stated that the home visits 
were of value in that she was able to do 
teaching, offer assistance, or be supportive 
to the family. In eight instances, the public 
health nurse felt that the visits were not of 
value; reasons given were reluctance of 
family to talk, indifference of family, ab- 
sence of mother, emotional reaction of family. 


In 26 cases, the public health nurse stated 
that such visits could be helpful in the de- 
tection and prevention of rheumatic fever. 
In three cases, the public health nurse did not 
feel the visits were valuable in the specific 
family visited. In two cases, the public 
health nurse felt the value of the visits was 
questionable. 


The study form asked for comments from 
the public health nurses in regard to this 
kind of nursing activity. The most frequent 
comment was that such visits provide an 
excellent opportunity for family teaching 
(nine instances). One public health nurse 
felt that the timing of her visit was excel- 
lent, two nurses felt their visit was made too 
soon, and a fourth nurse felt her visit was 
made too late after the death. Two public 
health nurses suggested a study of each 
family with a rheumatic fever patient at the 
time of the first attack of rheumatic fever. 

11. Previous Contact of Families with the 
Services of the Health Department.—Of the 
41 families, 21 had had previously known 
contact with the Bureau for Handicapped 
Children of the City Health Department. 
In all instances except one, the known con- 
tact was because of the rheumatic condition ; 
the one exception was contact with the ortho- 
pedic phase of the program because of ortho- 
pedic handicaps due to poliomyelitis. 

Of the 41 families, 19 had previously used 
other services of the Health Department. 
Eleven of these nineteen had used child 
health stations; the others stated that they 
had used the venereal disease program (one), 
tuberculosis program (two), prenatal clinic 
(one), school health services (three), dental 
service (one). 
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COM MENT 


The most significant finding in the fore- 
going is that eight families stated specifically 
that 14 other family members had or had had 
rheumatic fever or rheumatic heart disease. 
Four additional families described five other 
family members in such a manner that the 
possibility of rheumatic fever or rheumatic 
heart disease must be ruled out. Not all of 
these 19 family members were under con- 
tinuous medical care. It is recognized that a 
history of rheumatic fever or rheumatic heart 
disease, as stated by a family, does not con- 
stitute an accurate diagnosis and verification 
of the diagnosis would be essential. Yet it 
would seem reasonable to conclude that the 
questioning of family members of deaths at- 
tributed to rheumatic fever or rheumatic 
heart disease can constitute a sound and 
productive epidemiological first step in case 
finding. 

Whether such a follow-up of deaths is the 
best source of case finding or whether there 
are better sources cannot be answered at 
this time. It would seem logical to assume 
that the institution of follow-up of patients 
at the time of their first attack of rheumatic 
fever might be more desirable ; the difficulty 
is in the identification of the first attack. A 
practical suggestion is to initiate follow-up 
of the patient and his family at whatever 
point there is contact by a public health 
agency ; this step was recently instituted by 
the New York City Department of Health 
as a result of this study. Public-health-nurs- 
ing follow-up on another basis was instituted 
by the Bureau for Handicapped Children 
several years ago on all school children with 
rheumatic fever or heart disease who were 
placed on home instruction; results of this 
step should also be evaluated. 


The question of “reporting” of cases of 
rheumatic fever or rheumatic heart disease to 
the official health agency should be reopened 
and reevaluated. For many years, experts 
in the field have been opposed to the re- 
quirement of reporting of this disease for 
two reasons: (1) because it is difficult in 
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some instances to make a diagnosis; (2) be- 
cause there is no single simple diagnostic 
test. Yet official health agencies have re- 
quired the reporting of other diseases in 
conditions which also fail to fulfill these 
criteria. It would appear that experimental 
reporting might be tried and might be of 
some value if it can be supported by certain 
services: (1) the provision of diagnostic 
and consultation services of high caliber; 
(2) the provision of public health nursing 
supervision and follow-up ; (3) the provision 
of prophylactic drugs free of charge at least 
to those patients who cannot afford it; (4) 
the provision of adequate hospital care, after 
care, and home care services. 

It is of some interest that the mortality rate 
is higher among the Puerto Rican group than 
among the white group. It has been known 
for many years that this was true in the 
Negro, but there have been very few data 
to support the clinical impression that it 
was also true in the Puerto Rican who has 


RHEUMATIC FEVER 


emigrated to the northern section of this 
country. Whether the incidence of the dis- 
ease is actually higher in the Puerto Rican 
or whether the disease is more virulent is 
unknown but should be investigated. 

The association of rheumatic fever with 
crowding, dampness in the home, etc. is an 
old and well-known fact. However, it is of 
importance to public-health personnel, par- 
ticularly since in some communities it is pos- 
sible to improve the housing and _ living 
conditions of many families with health 
problems. Certainly, rheumatic fever and 
rheumatic heart disease should merit a high 
priority rating in low-cost housing. 


SUMMARY 


This report describes the results of fol- 
low-up of all deaths in New York City in 
1954 in patients under 20 years of age at- 
tributed to rheumatic fever or rheumatic 
heart disease. From the viewpoint of case 
finding, such follow-up is of value. 
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Thrombocy lopenia 


Giant Hemangioma in Snfants 


THOMAS A. GOOD, M.D. 

S. F. CARNAZZO, M.D. 

and 

ROBERT A. GOOD, Ph.D., M.D., Minneapolis 


Thrombocytopenia associated with giant 
hemangioma in the infant produces a disor- 
der featured by hemorrhagic tendency and 
the occurrence of bleeding into the heman- 
gioma site. Hemorrhagic manifestations in 
these patients are frequently severe enough 
to threaten life, and infants have died of 
this disease. Weissman and Tagnon' re- 
cently pointed out that enough cases of 
thrombocytopenia occurring in conjunc- 
tion with large hemangiomas have been 
reported to justify considering the simultane- 
ous occurrence of these disorders in the in- 
fant as a clinical syndrome. In spite of the 
established clinical association, the biologic 
relationship between the thrombopenia and 
hemangioma remains obscure, and some 
authors still consider the simultaneous oc- 
currence of these disorders to be coincidental. 


It is the purpose of this paper to sum- 
marize reported experience with cases of 
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thrombocytopenia and hemangioma and to 
report three additional cases of our own. 
A review of the available literature indicates 
that a relationship between the hemangioma 
and thrombocytopenia exists. In this report 
we shall attempt to demonstrate the nature 
of this relationship. We interpret our ob- 
servations as support for the concept that 
the thrombocytopenia is secondary to the 
hemangioma and is probaly dependent upon 
excessive destruction of platelets within the 
tumor. 
REVIEW 

In 1940 Kasabach and Merritt * first re- 
ported the simultaneous occurrence of throm- 
bocytopenia and giant hemangioendotheli- 
oma. Because they believed the tumor in their 
patient to be malignant they used large doses 
of x-ray as well as radium implants in its 
treatment. The tumor regressed, and the 
platelet count increased to normal levels. 

Rhodes and Borrelli* then reported the 
case of a 4-month-old boy with thrombopenia 
associated with a large hemangioendothe- 
lioma of the shoulder and neck. X-ray treat- 
ment directed to the lesion resulted in re- 
turn of platelet count to normal. Subsequently 
the tumor extended to the back and thrombo- 
penia recurred. Further x-ray therapy di- 
rected to the tumor over a six-month period 
resulted in simultaneous regression of the 
tumor and abatement of the thrombocyto- 
penia. 

A 5-month-old infant with hemangioma 
reported by Silver, Aggeler, and Crane * had 
no bleeding tendency. The platelet count 
was normal at 14 months of age. Superficial 
x-irradiation to the tumor resulted in tem- 
porary regression. Six months later, follow- 
ing extension of the tumor to the thorax, 
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thrombocytopenia and bleeding tendency oc- 
curred. No further irradiation therapy was 
used, and the child died. At autopsy, capil- 
lary and cavernous hemangioma were pres- 
ent, as was a massive hemothorax. 
Southard and co-workers * studied a 21- 
day-old infant with thrombopenia and a 
capillary hemangioma fairly well localized 
to the left lower thigh. The location per- 
mitted intensive irradiation through multiple 
portals over a 17-day period. The tumor 
regressed rapidly, and the platelet count in- 
creased to normal levels. Bogin and Thur- 
mond ® in the same year reported on a 6- 
week-old infant with hemangioma of the 
thorax. Radium therapy was applied to the 
skin overlying the center of the lesion, and 
x-rays were delivered to the spleen. Because 
the thrombopenia persisted, splenectomy was 
performed. No rise in the platelet count 
occurred following surgical removal of the 
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TasBLe 1.—Summary of Cases of Thrombocytopenia and Hemangioma 
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spleen. Additional radium therapy was di- 
rected toward the hemangioma, and regres- 
sion of the tumor occurred. Follow-up study 
five months later revealed a normal platelet 
count. 

Recently two additional cases of giant 
hemangioma and thrombocytopenia have 
been reported.’ In both cases the tumor oc- 
curred on an extremity. The first infant, a 
9-month-old child, had no bleeding tendency 
until approximately 8 months of age. Fol- 
lowing the development of thrombocytopenic 
purpura a splenectomy was performed which 
tailed to influence either the platelet count 
or the purpura. The other child received 
a small dose of x-rays to the tumor without 
apparent effect on either the tumor or the 
platelet count. Subsequently, in both patients 
spontaneous regression of the hemangioma 
was associated with increase of the platelet 
count to normal. A summary of the ob- 


Patient's 
Author Ages Site Type 
Kasaback 2 mo. ‘Thigh and Hemangio- 
& Merrit, leg endothelioma 
190 21 mo. 
(1 ease) 
Rhodes & 4 mo. Shoulder, Hemangio- 
Borrelli, back, and endothelioma 
1944 neck 
(1 ease) 6 mo. 
¥ mo. 
18 mo. Arm and 
shoulder 
Silver 5 mo. Back, neck, Capillary and 
and co- and face cavernous 
workers, hemangioma 
1948 ll mo. 
(1 case) 18 mo. 
21 mo. 
Southard 21 days Thigh Capillary 
and co- hemangioma 
workers, 50 days 
(1 ease) 60 days 
Bogin & 6 wk. Thorax Hemangioma; 
Thurmond no biopsy 
(1 case) 
10 wk. 
3% mo. 
8 mo. 
Weissman 9 mo. Forearm Hypertrophic 
& Tagnon, hemangioma 
1953 16 mo. 
Case 1 2% yr. 


Case 2 38%mo. Arm Hypertrophic 
hemangioma 

6 mo. 

8 mo 


324,000 878 meg.-hr. radium 


240,000 500 r over 2 mo. 


260,000 None 


Platelet 
Count Treatment Course 


Platelet count remained 
down until after radium 
implant; returned to nor- 
to lesion mal following regression 
of the tumor 


16,000 300 r/a. to entire 
thigh, leg, buttock 


Low 20 Tr No effect 


15,000 


Regression of tumor, 

period to entire platelet count rose 
left neck, shoulder 

20,000 4 treatments of 275 r 
each over 3-mo. 


Progression of tumor, 
platelet count fell 


period 

450,000 275 r to arm and Regression of tumor, 
shoulder platelet count rose 
400 r to back Temporary regression 


of tumor 


No response 

Tumor progressing, 
platelet count fell: 
hemothorax, death 
Rapid regression of 
tumor, platelet count 
50,000 3360 tissue r rose 


120 r to neck 


82,000 Transfusions 


25,000 Transfusions 


175,000 (cross fired) 


22,700 300 mg.-hr. radium to No response in tumor 
lesion, 100 r to spleen or thrombocy tes 
8,380 300 r to spleen No response in tumor 
15,040 Splenectomy 
19,400 300 mg.-hr. radium to Regression of tumor 
each side of lesion after irradiation 
136,320 Platelet count rose 
8,000 Splenectomy No platelet response 
after splenectomy 
18,000 Follow-up Spontaneous regression 
218,000 Follow-up of tumor; platelet count 


rose 
No response in tumor 


19,000 300 r (air) to tumor 
80,000 Follow-up No change in tumor 
200,000 Follow-up Spontaneous regression 


of tumor; platelet count 
rose 
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servations on the cases from the literature Taste 2—Megakaryocytes in Patients with Giant 


> is included in Table 1. Hemangioma and Thrombocytopenia 
Mega- {Left 
OBSERVATIONS karyo- Shift 


cytes, Mega- 
i 18X18 _  karyo- menta: 
During the past several years we have patient Age Sex Sim. Arvest 
studied three patients having a combination Thrombopenia-hemangioma syndrome group 
T.G,. 8 wk. M 439 ++ 
of giant hemangioma and thrombocytopenia. <1, smo. > = 4+ ++ 
Each of these patients had a large tumor a. c. 3% mo. M 619 + 
involving the skin as well as subjacent soft Normal infants group ? 
tissues. In one instance the tumor occurred = 
on the face and neck, in another on the leg, | 
pi - Essential thrombopenie purpura group 
and in the third on the thorax. All three xs. 7 mo. M 728 ne ++ 
; patients were referred to our hospital bee 
oe cause of hemorrhagic manifestations, as well N*!"Wctory_spemia group = 
d 5 yr. ©. 
as the unusual appearance of the tumor. Refractory 


anemia with 
thrombocytopenia 


One of the patients died five months fol- 
lowing splenectomy performed in an attempt 

number of megakaryocytes is determined by a 

to allay the thrombocytopenia. The autopsy count of all the megakaryocytes found in a terminal 


. 2 eS 18x18 mm. square on the slide made from a direct smear 
findings as well as the terminal clinical course —o! the first 0.1 ce. of aspirated marrow. 
. + Based on morphological features of megakaryocytes 
were interpreted as indicating that death was originally described by Dameshek and Miller.” 


x t Infants admitted to the hospital for surgical correc- 
due to overwhelming sepsis. In two patients ip 


Fig. 1.—Comparison of numbers of megakaryocytes in the bone marrow of patients with 
essential thrombopenic purpura (a); thrombopenia-hemangioma syndrome (b); refractory 
anemia with thrombopenia (c); and normal child (d). In each figure the feathered edge of the 
marrow smear is illustrated; reduced approximately 14 from mag. x 70. ‘ 
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Fig. 2.—The left shift and the “developmental arrest” of the megakaryocytes from a patient 


with the thrombopenia-hemangioma syndrome. 


Immature megakatyocytes are illustrated in 


(a), (b), and (c), and a typical “arrested” megakaryocyte in (d) and (e). A mature megakaryo- 


the giant hemangiomas were successfully 
treated. In each case the platelet count re- 
turned promptly to normal following sub- 
sidence of the hemangiomas. In one instance 
x-irradiation to the tumor alone resulted 
in a cure of both thrombocytopenia and the 
hemangioma. In the other patient successful 
treatment was due to x-ray therapy com- 
bined with surgical excision of the tumor. 
Bone-marrow biopsies were performed on 
each of our cases and specimens of the tumor 


cyte actively releasing platelets from the marrow of a normal child (f). 


were available in two instances, sections 
from tissue excised surgically in one and 
necropsy specimens of the tumor on the 
third. The bone-marrow studies revealed 
an essentially normal marrow except for 
evidence of response to blood loss and ab- 
normalities in the numbers and morphology 
of the platelets and megakaryocytes. In- 
creased numbers of megarkaryocytes with a 
shift to the left of the megakaryocytes were 
observed in each instance, and clear evidence 
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of the “megakaryocyte arrest” of Dameshek 
was observed in two cases. The latter ob- 
servations are summarized in Table 2, where 
the numbers and the morphology of the 
megakaryocytes in the marrow of patients 
with hemangioma-thrombocytopenia syn- 
drome are compared to those observed in 
normal children, children with essential 
thrombocytopenic purpura, and a child with 
“refractory anemia” and thrombocytopenia. 
On Figure 1 a low-power view of the bone 
marrow from a patient with thrombocyto- 
penia and giant hemangioma is compared to 
a similar view of the marrow of a normal 
child, a child with chronic idiopathic throm- 
bocytopenic purpura, and one with refractory 
anemia and thrombopenia. In the patient 
with essential thrombocytopenic purpura and 
in the patients with hemangioma and purpura 
the increased number of megakaryocytes is 
readily apparent, whereas only few mega- 
karyocytes were present in the feathered 
edge of the marrow smear of the normal 
child and virtually none were seen in a com- 
parable area of the marrow in the patient 
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Fig. 3.—Low-power views of the heman- 
giomas in each of our cases ; reduced approxi- 
mately % from mag. x 60. (a) Hemangio- 
endothelioma. (b) Capillary hemangioma. 
(c) Capillary-cavernous hemangioma. 


whose thrombopenia was associated with 
refractory anemia. In Figure 2 are shown 
megakaryocytes from one of our hemangioma 
cases. The cells illustrated were present in 
abundance in this child’s marrow and are 
typical of those Dameshek and Miller’ de- 
scribed in proposing their concept of de- 
velopmental arrest of megakaryocytes in 
essential thrombocytopenic purpura. Shown 
for comparison is a megakaryocyte from the 
marrow of a normal child. The cell illus- 
trated is mature and is actively engaged in 
the process of platelet formation. 

Microscopic studies of the hemangiomas 
were made in each of our cases. A medium- 
power view of the three tumors is shown 
in Figure 3. The microscopic structure was 
designated by pathologists as hemangioendo- 
thelioma in Case 1, capillary hemangioma in 
Case 2, and capillary and cavernous heman- 
gioma in Case 3. 

The biopsy material from each patient was 
stained with Wright’s platelet stain as well 
as hematoxylin and eosin, and in each in- 
stance many of the vessels of the hemangioma 
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Fig. 4.—High-power view illustrating vas- 
cular occlusion and platelet thromboses in 
patients with thrombopenia-hemangioma syn- 
drome. (a) Virtual occlusion of capillaries 
in the new growth, with homogeneous eosino- 
philic material containing platelets ; hematox- 
ylin and eosin; reduced approximately % 
irom mag. X 400. (b) Small blood vessel 
completely filled with platelets. This is indeed 
platelet thrombosis; Wright's stain; reduced 
approximately % from mag. x 400. (c) 
Morphology of platelets within the platelet 
thrombosis ; Wright’s stain ; reduced approxi- 
mately 4% from mag. x 900 


Tasie 3.—Laboratory Data 


Hemoglobin, Platelets 


Patient Date Gm./100 Ce. Cu. Mm. Treatment 
T. G. 11/25/49 8.9 
12/ 1/49 7.9 72,000 Transfusions (100 ee. x 3) 
12/ 2/49 7.0 48,000 Splenectomy 
12/ 5/49 9.3 32,000 300 ec. whole blood 
4/24/50 11.2 24,000 Death with overwhelming infection and adrenal 


hemorrhage 


5/ 9/6 c 190 ec. whole blood 


5/11/50 ae 12,000 End of first series of irradiation to thigh, leg, 
spleen 

5/15/50 10.1 22,000 Splenectomy 

5/17/50 5.6 30,000 200 ee. whole blood 

6/ 7/50 8.5 44,000 120 ee. whole blood, second series x-ray to 
thigh, leg 

10/30/50 ot. ae X-ray to thigh and leg 

12/20/50 12 205,000 Transfusions 

12/29/50 ee 8 Surgical removal of hemangioma of thigh, 
Stage 1 

. 2/ 9/51 nin 212,000 Transfusions 
2/19/51 —-—- © anne Surgical removal of hemangioma of thigh 


and leg, Stage 2 


300 ec. whole blood 
End first series x-ray therapy 


75 ec. whole blood 


4/52 12.3 27,000 
12/ 5/52 me End second series of x-ray therapy 
12/ 9/52 52,000 ; 


‘J = 4 
ike 
2/24/51 12.3 160,000 
10/ 3/52 12.3 42,000 Nets 
10/ 5/52 13.2 70,000 
10/ 7/52 10.1 28,000 <csashebeuhi = 
10/24/52 11.1 30,000 
10/31/52 11.7 60,000 
12/16/52 11.3 150,000 
1/ 6/58 11.1 206,000 
2/ 3/58 eves 145,000 
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were found to be filled with platelet thrombi. 
The appearance of this form of intravascular 
thrombosis in material stained with hema- 
toxylin and eosin and Wright’s stain is 
illustrated in Figure 4a. Some of the thrombi 
were homogeneous. In others the material 
deposited seemed to be granular in nature. 
In all, intensely eosinophilic material remind- 
ful of “fibrinoid” was noted. That the thrombi 
contain abundant platelets was repeatedly 
observed. In many instances the thrombi 
were found to be composed almost entirely 
of platelets (Fig. 4b and c). 

As may be seen in Table 3, splenectomy 
performed in two of our cases had no demon- 
strable effect on the platelet count, whereas 
control of the hemangioma with roentgen 
therapy resulted in abatement of the thrombo- 
penia in two instances. These observations, 
taken with experience already reported, 
Table 1, indicate that splenectomy is regularly 
unsuccessful in relieving this form of throm- 
bopenia. Failure of splenectomy to alter the 
thrombopenia in each of four cases where it 
has been tried is strong evidence that splen- 
ectomy is of no benefit to these patients and 
should not be performed in this disease. On 
the other hand, spontaneous regression (2 


of 2 cases, Table 1), surgical excision (1 
of 1 case, Table 3), or successful irradiation 
(6 of 6 cases, Tables 1 and 3) of the heman- 
gioma regularly resulted in return of the 
platelet count to normal. It seems clear from 
these observations that regression, elimina- 
tion, or destruction of the hemangioma 
regularly results in abatement of the throm- 
bopenia. The cbservations presented to date, 
therefore, suggest that roentgen therapy di- 
rected toward the tumor is the treatment of 
choice for this symptom complex. 


REPORT OF CASES 


T. G., an 8-week-old boy, was first seen at the 
University of Minnesota Hospitals on Nov. 14, 
1949, with the chief complaint of a mass on the 
right side of the face and neck which had been 
noticed for about six weeks. Black-and-blue dis- 
coloration in and surrounding the mass had devel- 
oped in the two weeks prior to admission. Gesta- 
tion, birth, and family histories were negative. 
Physical examination revealed a large, fairly well- 
defined mass measuring approximately 7X7 cm. 
covering the angle of the right jaw from the 
parotid region down into the neck (Fig. 5). Hem- 
orrhage was present in the skin over and around 
the mass, and many petechiae were present on the 
neck and chest. The mass was soft and fluctuant 
but was neither warm nor tender. The spleen was 


Fig. 5 (T. G., thrombo- 
penia-hemangioma syn- 
drome ).— Hemangioma 
occupying the parotid and 
neck region. Note the 
large size of the mass and 
the discoloration due to 
hemorrhage within the 
tumor. 
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not palpable. Laboratory study showed the hemo- 
globin to be 9.7 gm. per 100 cc. Leucocyte count 
was 6650, with 29% neutrophiles, 55% lympho- 
cytes, 7% monocytes, and 9% eosinophiles. The 
platelet count was 22,000. Skull x-rays and x-rays 
of the face showed no bony involvement. The soft- 
tissue swelling represented by the mass was ob- 
served on the roentgenogram. No calcification was 
present. 


Hematological examination revealed few platelets 
to be present in the peripheral smear but showed 
no significant morphological abnormalities among 
the red or white cells. Bleeding time (Duke) was 
six minutes, and capillary tube clotting time was 
three minutes (normal). Prothrombin time was 
normal. Bone marrow aspirations taken on Nov. 29, 
1949, from both iliac and sternal sites were inter- 
preted as revealing a general increased cellularity 
and increased numbers of marrow cells, especially 
the red blood cell series. In addition, the marrow 
showed increased numbers and left shift of the 
megakaryocytes. Biopsy of the tumor was deferred 
because of fear of severe hemorrhage. 

Based on these findings it was the clinical impres- 
sion that in this patient essential thrombocytopenia 
was associated by chance with a large hemangioma. 
During several weeks of observation, although the 
child’s general condition seemed to be satisfactory, 
the mass fluctuated in size. However, in December, 
1949, severe bleeding occurred, and splenectomy 
was performed. Following splenectomy the platelet 
count did not rise and the hemorrhagic tendency 
persisted. The child continued to bleed into the 
tumor, and several transfusions were required to 
prevent exsanguination. The tumor mass enlarged 
markedly and at times even threatened the airway. 
However, bleeding finally subsided, and the mass 
spontaneously decreased somewhat in size. With 
this temporary regression of the tumor the platelet 
count rose to 65,000. The child’s condition stabi- 
lized, and a gradual decrease in the size of the 
mass was noted. However, the platelet count re- 
mained low. X-ray therapy was considered, but 
none was given, and the child was discharged on 
Jan. 28, 1950. Hematological investigation per- 
formed after splenectomy revealed evidence of mild 
macrocytic anemia, reticulocytosis, basophilic stip- 
pling in the erythrocytes, and a few normoblasts 
in the peripheral smear. The bone-marrow aspira- 
tion showed very little change from the presplenec- 
tomy bone marrow aspiration. The marrow was 
hyperplastic, with an increase in normoblastic 
series and a slight decrease in neutrophiles and 
their precursors. The eosinophiles were increased 
(4.8%), and the megakaryocytes were relatively 
numerous, with a shift to the left: Evidence of 
platelet formation was minimal. 


Follow-up examination in the pediatric clinic on 
April 24, 1950, showed the child to be doing well. 


THROMBOCYTOPENIA AND GIANT HEMANGIOMA IN INFANTS 


The mass was smaller, firmer, and more circum- 
scribed than previously, and there was less dis- 
coloration surrounding it. The hemoglobin was 
11.2 gm. per 100 cc., and the platelet count was 
24,000. Leucocyte count was 24,000, with 43% 
neutrophiles, 49% lymphocytes, 4% monocytes, and 
4% eosinophiles. Physical examination was nega- 
tive except for the mass. 


It was planned that the child be followed care- 
fully by his family physician and be brought to the 
hospital three months hence for removal of the 
tumor. On May 9, 1950, he suddenly developed 
irritability, anorexia, and vomiting, followed by 
high fever, cyanosis, and prostration. Death ensued 
18 hours after the onset of the acute febrile illness 
in spite of treatment with chloramphenicol (Chloro- 
mycetin) and penicillin. The gross autopsy done 
by the local physician was reported to reveal tumor 
of the right side of the neck and congestion of the 
lungs. No accessory spleens were found. 


Microscopic sections were studied by the Uni- 
versity of Minnesota Pathology Department. The 
tumor was found to be a hemangioendothelioma 
which was well encapsulated. Although in several 
areas it seemed to be penetrating into the capsule 
it was considered to be benign. Areas of hemor- 
rhage and necrosis in the tumor were seen. Sec- 
tions of the lung showed mild edema and atelec- 
tasis, and the adrenal glands were hemorrhagic. 
These findings were interpreted as being consistent 
with the occurrence of overwheiming bacterial in- 
fection. Explanation for the thrombocytopenia was 
not found. There was no evidence of lympho- 
blastoma. Reexamination of the tumor in light of 
subsequent cases revealed numerous areas of throm- 
bosis within the vessels of the tumor. The latter 
have been shown to contain many platelets. 

C. L. F., a 5-month-old white girl, was admitted 
to the University of Minnesota Hospitals on April 
29, 1950, with the chief complaint of swelling and 
purple discoloration of the left lower extremity, 
present since the patient was 3 months of age. 
Gestation was normal but had been terminated by 
Caesarean section. A small red “birth mark” on 
the medial aspect of the left knee was noted in 
the neonatal period. This lesion began to enlarge 
shortly after birth and continued to grow until 
one week prior to admission to the University of 
Minnesota Hospitals, when the extremity rapidly 
became swollen and discolored. Anemia developed, 
and transfusions were given. Family history was 
negative for bleeding tendency. Physical examina- 
tion revealed an alert, 5-month-old girl with a 
markedly swollen left lower extremity in which 
induration and discoloration extended from the 
inguinal ligament to the foot (Fig. 6). On the 
lateral aspect of the leg and thigh, discoloration 
in various shades of purple, brown, and green 
provided evidence of recent hemorrhage into the 
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soft tissue of the extremity. Ulceration was present 
on the medial aspect of the knee. The nail beds of 
the toes were normal in color. The liver and 
spleen were felt at the right and left costal borders, 
respectively. Admission laboratory studies demon- 
strated a hemoglobin of 8.9 gm. per 100 cc. and a 
normal leucocyte count, with a slight eosinophilia. 
Urinalysis was negative. The platelet count was 
35,000 on admission and ranged between 10,000 and 
76,000 during the child’s hospitalization. Bleeding 
time was prolonged to 10 minutes (Duke), and clot 
retraction was very poor in 24 hours. The Rumpel- 
Leede cuff test was negative. A bone-marrow 
aspiration from the iliac crest was interpreted as 
showing generalized hyperplasia of the cellular 
elements, with increase particularly iti normoblastic 
elements (42.6%). The neutrophiles and _ their 
precursors were decreased (13.6%), and there was 
a slight increase in eosinophiles (4.6%) and myelo- 
blasts (2.2%) and normal numbers of basophiles. 
The megakaryocytes and their precursors were 
markedly increased in number, and a shift to the 
left was observed. Very few megakaryocytes seemed 
to be forming platelets, and platelets were extremely 
scarce. Centrifuged marrow showed the following 
components: fat, trace; plasma, 62.5%; myeloid- 
erythroid, 11.0%; erythrocytes, 26.5%. Peripheral 
blood morphology showed only minimal morpho- 
logical abnormalities in the red blood cell series, 
and very few platelets were visible on the smear. 
The diagnosis of giant hemangioma occurring to- 
gether with essential thrombocytopenic purpura 
was made on the basis of these findings. Suppor- 
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Fig. 6 (C. L. F., thrombo- 
penia-hemangioma syndrome ).— 
(a) Note the huge discolored 
tumor occupying virtually the 
entire left leg of the patient. (b) 
Appearance of the child in 1954, 
three years after combined x-ray 
and surgical treatment. Both the 
hemangioma and the thrombo- 
penia have been cured. 


tive treatment consisted of transfusions, small doses 
of oral penicillin and rutin and elevation of the 
extremity. Biopsy revealed the tumor to be a 
capillary hemangioma with many angiomatous 
spaces filled with blood. On May 6, 1950, the 
first of three series of x-ray treatments was begun. 
Roentgenological data for these treatments is given 
in Table 2. Following this first series of irradiation 
treatments the hemangioma seemed to regress and 
the leg became less edematous and discolored. The 
thrombocytopenia persisted, however, and on May 
15, 1950, the spleen was removed. At this opera- 
tion, in addition to the normal-appearing spleen, 
a small accessory spleen was identified and removed. 
The postoperative period was stormy. Bleeding 
occurred into the tumor and surrounding tissues, 
and blood transfusions were required to maintain 
the hemoglobin level above 8.5 gm. per 100 cc. The 
platelet counts preceding splenectomy were 10,000 
to 22,000 and in the 10 days following splenectomy 
ranged from 12,000 to 44,000. These data are inter- 
preted as indicating that no significant change in 
platelet count resulted from splenectomy. There 
was very little change in the condition of the 
extremity. In June of 1950 we discovered the 
paper of Kasabach and Merritt reporting the excel- 
lent response to x-ray treatment, and further radia- 
tion therapy was directed to the tumor. 

After the second series of x-ray treatments most 
of the discoloration and brawny edema disappeared, 
and the tumor consisted of two fairly distinct areas 
of tissue, one around and below the knee and one 
in the midthigh. The platelet count rose to 76,000 
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four days following the completion of the second 
series of irradiation treatments (June 14, 1950). 
Two small blood transfusions brought the hemo- 
globin to 13.9 gm. per 100 cc., and the child was 
discharged on June 15, 1950, to return to the 
pediatric clinic for follow-up and further x-ray 
therapy. One month later the child was seen in the 
outpatient clinic. She had been doing well. The 
tumor, although still present, was smaller than it 
had been at hospital discharge, but the platelet 
count had dropped again to 46,000. Further x-ray 
therapy was planned, and on Oct. 30, 1950, she 
received superficial x-ray therapy to the tumor 
in a dosage of 200 r in air. Because of the expense 
of travel from Omaha to Minneapolis the patient's 
family decided to have the patient treated by the 
family physician, who elected to complete the 
treatment by surgical excision of the hemangioma. 


On Dec. 17, 1950, the child was admitted to St. 
Joseph’s Hospital in Omaha because of recurrence 
of swelling and discoloration of her left lower 
extremity. On examination the extremity was 
severely swollen and the skin surface was covered 
with petechiae. The popliteal space was uniformly 
discolored bluish-black and contained freshly extra- 
vasated blood. Laboratory work-up showed the 
hemoglobin to be 12 gm. per 100 cc., the leucocyte 
count 14,000 with a normal differential, and the 
platelet count 205,000. The clot retraction was poor 
in 24 hours, but a repeat platelet count on Dec. 21 
was 228,700. Bone-marrow aspiration was inter- 
preted to show erythroblastic type of marrow com- 
monly seen in anemias due to the blood loss. Biopsy 
of the tumor of the thigh again demonstrated it to 
be a capillary hemangioma. The hemangioma was 
removed surgically in two stages and the area 
repaired in the third stage. Clot retraction had 
returned to normal on Dec. 29, 1950. Removal of 
the hemangioma of the thigh (first stage) was 
performed on Jan. 2, 1951, with primary closure 
of the defect without grafting. On Feb. 9, 1951, 
bleeding again occurred into the leg, and a second 
operation for the removal of the hemangioma of the 
medial part of the popliteal space and upper leg was 
done. At surgery dissection was carried odwn to the 
muscles, and the major part of the hemangioma 
was excised. Further removal was not attempted. 
Laboratory studies during this admission showed 
the platelet counts to be in the low normal range 
(160,000 to 212,000). On March 18, 1951, split- 
thickness grafts were applied, and the child re- 
covered uneventfully and was discharged on April 1, 
1951. Since that time she has required no further 
hospitalizations. However, on several occasions 
minor bleeding into the remaining hemangioma 
sites has occurred. Her mother reported that some 
swelling and bluish discoloration in the tumor area 
occurred in the summers of 1951, 1952, and 1953. 
Platelet counts taken on several of these occasions 
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and at other times during follow-up clinic visits 
have been reported by the family physician to be 
normal. The child was seen on Sept. 27, 1954, by 
one of us (T. A. G.). She has been free of hemor- 
rhagic manifestations for more than a year. Al- 
though slight contracture of the scars in the surgi- 
cal sites which tended to produce a slight flexion 
of the knee and mild external rotation of the foot 
was present, she could walk and run well without 
limping. The final result of her treatment is illus- 
trated in Figure 6b. 

G. A. C., a 3%-month-old boy, was admitted to 
the University of Minnesota Hospitals on Sept. 25, 
1952. One month prior to admission his mother 
had noticed a small black-and-blue mark about the 
size of a quarter, which appeared in the left axilla. 
The area had gradually increased in size until 
almost the entire hemithorax was covered by the 
hematoma. In addition, discoloration of the right 
side of the thorax had occurred in the week pre- 
ceding admission. There was no history of trauma, 
and aside from this lesion the child had been well. 
The past medical history was noncontributory. The 
infant had been born prematurely, terminating an 
otherwise uneventful pregnancy. Birth weight was 
1940 gm. No evidence of bleeding tendencies was 
found in the family history. 

Physical examination revealed a pale, irritable 
infant with bluish-black discoloration of the entire 
thorax. The darkest area was under the left axilla, 
and the color faded to bluish-brown in the right 
anterior thorax. The discoloration and brawny 
edema were sharply limited to the thorax (Fig. 7). 
The skin of the chest was leathery to touch except 
in the left axilla, where two fluctuant areas about 
2.52.5 cm. were found. Petechiae were observed 
on the face, abdomen, and extremities. Neither the 
spleen nor the liver was palpable. Laboratory 
studies revealed a marked thrombocytopenia and 
anemia, the platelet count being 18,000 and the 
hemoglobin 5.3 gm. per 100 cc. The erythrocyte 
count was 1,940,000 and the hematocrit 17.5%. The 
leucocyte count was 12,250, with 46% neutrophiles, 
51% lymphocytes, 2% monocytes, and 1% baso- 
philes. The urinalysis was negative. The reticulocyte 
count was 7%. Bleeding time (Duke) was over 15 
minutes, and bedside clotting time was 4 minutes. 
A Rumpel-Leede test was strongly positive. Bone- 
marrow aspiration done on Sept. 26, 1952, was 
interpreted as being markedly hyperplastic. Normo- 
blasts were relatively increased (34.6%); neutro- 
philes and their precursors showed no alteration 
in number or morphology (35.0%). There was a 
slight absolute increase in the numbers of eosino- 
philes, and the megakaryocytes appeared to be 
increased and to show normal morphology except 
for a moderate shift to the left. There was no 
evidence of lymphoblastoma. 
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A punch biopsy specimen was taken from the 
left lower axilla. Biopsy of the center of the lesion 
was deferred because needle aspiration produced 
venous blood similar to that obtained from a venous 


puncture. 
270 


Fig. 7—Giant hemangioma of the thorax associ- 
ated with thrombocytopenic purpura. Prior to x-ray 
treatment, (a) and (b), note the huge hemangioma 
on the left side of the thorax surrounded by exten- 
sive intracutaneous and subcutaneous hemorrhage 
over the entire thoracic cage. (c) Following x-ray 
therapy, note the complete destruction of the 
hemangioma. Only residual pigmentation from the 
x-ray therapy remains. The thrombopenia has been 
cured. 


The diagnosis of thrombocytopenia associated 
with a hemangioma was advanced, and the child 
was given transfusions and x-ray therapy. The 
first of two series of superficial x-ray treatments 
was started on Sept. 27 and completed on Oct. 3, 
1952 (Table 3). Following this x-ray treatment 
the lesion regressed considerably, and the color 
changes on the thorax were typical of extravasated 
blood. The lesion in the axilla became less fluctuant, 
and it became evident then that the center of the 
hemangioma was in the middle of the left axilla. 
The child’s general condition remained stable, and 
the hemoglobin levels were maintained without 
further transfusion. Because of the persistence 
of the thrombocytopenia, a trial of 10 mg. of 
corticotropin (ACTH) intramuscularly was given 
every six hours for 10 days, from Oct. 21 to 31. 
The platelet count showed a gradual rise from 
18,000 to 88,000 while the child received this drug. 
Bone-marrow aspiration was repeated following the 
corticotropin therapy and showed very little change 
from the first bone-marrow specimen taken at the 
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A surgical biopsy specimen 
was taken from the center of the lesion on Nov. 5, 


time of admission. 


1952. After the biopsy a hemorrhage occurred 
into the subcutaneous tissues. The platelet count 
dropped to 27,000, but the hemoglobin remained 
stable. The tumor appeared to increase in size. 
Splenectomy was considered, but in view of the 
poor results observed in our two previous cases 
and the result reported by Bogin and Thurmond,® 
as well as Weissman and Tagnon,' splenectomy 
was deferred. The second series of superficial x-ray 
treatments was started on Nov. 20, 1952. Sixteen 
treatments, each delivering 150 r in air to the left 
anterior and posterior aspects of the left thoracic 
area, were given. During the last half of the 


treatment the lesion began slowly to regress. The 
platelet count remained very low (16,000 to 30,000) 
until four days following completion of the irradia- 
tion therapy, on Dec. 5, 1952. Within six days 
following completion of x-ray therapy the platelet 
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in each instance, stumbled upon in the course 
of a frantic work-up of an unusual case, even 
though the patients were seen by numerous 
attending pediatricians, surgeons, and der- 
matologists at the University of Minnesota 
Hospitals. Obscuring the hemangioma, the 
bleeding sometimes makes recognition of it 
difficult. The occurrence of maximal hemor- 
rhage at the tumor site leads one to consider 
local factors rather than blood dyscrasia to 
be responsible for the bleeding tendency. As 
Kasabach and Merritt’? pointed out, the 
similarity of the appearance of the lesion 
observed in these patients to that of a violent 
malignant condition necessitates biopsy in 
spite of the risk of hemorrhage. Even though 
biopsy is somewhat dangerous, e. g., Case 


Dates Field Treated 
Case 2 5/ 6to 5/11/50 Anterior spleen 
C. 2. ¥. Ant. It. leg & thigh 
Med. It. leg & thigh 
6/ 7to 6/10/50 Med. upper It. leg, thigh 
Post. upper It. leg, thigh 
10/30/50 Post. oblique It. leg, thigh 
Case 3 9/27 to 10/ 3/52 Left axillary area 
G. A.C. 11/20 to 12/ 5/52 Ant. It. chest 
Post. It. chest 
Lat. It. chest 


No. 
Dosein Treat- 


Kilo- Half-Value Distance, 
Air, R ments voltage Layer Cm. 
wO 2 220 1.35 mm. Cu 60 
75 2 220 1.35 mm. Cu 60 
7 2 220 1.35 mm. Cu 60 
100 2 220 1.35 mm. Cu 60 
100 2 220 1.35 mm. Cu 60 
200 1 140 4.2 mm. Al 60 
150 4 100 2.4 mm. Al 60 
150 3 140 4.2 mm. Al 60 
150 4 140 4.2 mm. Al 60 
150 2 140 4.2 mm. Al 60 


* Irradiation was applied to the local lesions with x-ray beam fields large enough to cover the entire involved area, 


Small total doses were used. Radiation detail by Donn G. Mosser, Radiation Therapist, University of Minnesota. 


count had risen to 106,000. During the subsequent 
10 days marked regression of the tumor occurred, 
and the child was discharged from the hospital. 
He was seen again in the outpatient clinic, where 
the tumor was noted to be smaller and the platelet 
count was 200,000. On the final visit, in March, 
1953, the child was well, the hemangioma had 
disappeared, the only remnant being a fibrous mass 
covered by skin featured by mild residual pig- 
mentation. The platelet count was 264,000. The 
healed lesion is illustrated in Figure 7c. The details 
of the irradiation therapy given to our patients are 
summarized in Table 4. 


COMMENT 


Diagnosis of the hemangioma-thrombo- 
penia syndrome may be made by inspection 
if one realizes that thrombopenic purpura 
and hemangioma occur together and may be 
related. In our patients the diagnosis was, 


3 in our series, successful management of 
the tumor is dependent on a morphological 
diagnosis, and the procedure should be per- 
formed. Studies of platelet counts and the 
morphology of the peripheral blood and bone 
marrow aspirations revealing an isolated 
deficiency of platelets associated with mega- 
karyocytic hyperplasia are helpful in estab- 
lishing the diagnosis and ruling out other 
disturbances in the hematopoietic system 
which might be confused with this syndrome. 
Cellulitis or thrombophlebitis usually may be 
excluded by absence of local or general signs 
of infection. However, in two of our three 
cases a marked leucocytosis associated with 
hemorrhage into the tumor served to confuse 
the diagnosticians. The danger from bleeding 
into these tumors is real. In two of our cases 
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virtual exsanguination occurred, necessitat- 
ing transfusions to sustain life, and in one 
instance bleeding into a hemangioma in the 
neck threatened the airway. 

Following an unsuccessful attempt to treat 
the thrombocytopenia by splenectomy, our 
first patient died with an acute infection asso- 
ciated with hemorrhagic pneumonitis, bilat- 
eral adrenal hemorrhage, and early collapse. 
Since this patient doubtless succumbed to 
an overwhelming infection and the Water- 
house-Friderichsen syndrome, it must be 
taken as an example of the hazard of per- 
forming splenectomy during the first year 
of life.* Southard and co-workers * mention 
that their patient became critically ill when 
bleeding into the respiratory tract was asso- 
ciated with an upper respiratory infection. 

Because of lack of uniformity of treatment 
in the 10 reported cases of this disease, 
evaluation of therapy is difficult. Prevention 
of exsanguination by using fresh blood trans- 
fusions is an obvious but essential measure. 
The latter treatment may be particularly 
helpful in combating hemorrhage if intact 
platelets are supplied by giving fresh blood 
which has not come in contact with a wettable 
surface.° 


Although Weissman and Tagnon* have 
shown that spontaneous recovery from both 
the hemangioma and the thrombocytopenia 
may occur, the severity of the disease in 
many cases necessitates destruction of the 
tumor as soon as possible. X-irradiation or 
radium therapy directed to the tumor site 
will induce regression of the tumor in most 
instances, and when it does the thrombo- 
cytopenia subsides. Thus irradiation therapy, 
using superficial treatment with relatively 
small total dose, appears to be the treatment 
of choice. So far orthopedic and other serious 
residuals have not occurred following use 
of the doses of x-irradiation necessary for 
treatment of this disease. In contradistinc- 
tion to the usual criteria, a low platelet 
count in these patients is not a contra- 
indication to the use of x-ray therapy 
but instead is a strong indication for con- 
tinuance or extension of this method of treat- 
ment. In these patients the leucocyte counts 
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and bone-marrow aspiration should be the 
basis for evaluation of the effect of irradia- 
tion on the blood-forming tissue. 

In our cases the x-ray field sizes were 
initially large because of the difficulty ex- 
perienced in locating the tumor boundaries. 
The massive hemorrhage and brawny edema 
engulfing and surrounding the essential le- 
sion tended to obscure its limits. Following 
the initial response to treatment the sites of 
the tumors were more easily discernible and 
roentgen therapy was administered more 
definitively. Whether in other instances a 
higher dosage of superficial x-ray therapy, 
more penetrating roentgen therapy, or sur- 
gery needs to be used probably will depend 
upon the location of the tumor, its sensitivity 
to x-rays, and the severity of the clinical con- 
dition. In our second case (C. L. F.) hemor- 
rhage into the tumor occurred twice even 
after the platelet count had increased to nor- 
mal levels. Prior to this, bleeding had been 
so severe and incapacitating that amputation 
of the extremity was considered by the re- 
sponsible physicians. It is of interest that 
for several years following surgical removal 
of almost all of the hemangioma, the patient 
experienced minor episodes of hemorrhage 
into residual tumor sites. Although one can- 
not ascertain whether or not this patient 
could have been cured by x-ray treatment 
alone, surgical removal of the tumor following 
initial irradiation has given a satisfactory 
clinical result. A prompt response to x-ray 
therapy alone was observed in our third pa- 
tient. 

Treatment with high doses of x-ray re- 
sulted in prompt regression of the tumor and 
rapid increase in platelet count in the patient 
reported by Southard and co-workers,* but 
because of the location of the tumors, intense 
irradiation therapy of this type could not 
have been applied to our patients without 
danger of serious sequelae. 

The subsidence of the thrombocytopenia 
associated with subsidence of the heman- 
gioma in our cases as well as those reported 
by others speaks eloquently for the concept 
that the two phenomena are intimately re- 
lated. However, more directly relating the 
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hemangioma to the thrombocytopenia is our 
finding that platelet thrombi were present 
in sections of the tumors obtained at biopsy, 
surgery, and necropsy in these cases. The 
occurrence of large numbers of platelets, as 
identified by characteristic morphology after 
Wright’s stain, suggests that sequestration, 
utilization, and destruction of platelets is 
occurring within the tumor, a_ possibility 
originally suggested by Southard and co- 
workers. Since the association of heman- 
giomas and thrombopenia has thus far been 
limited to infants, it seems possible that an 
increased demand for platelets, reflecting 
their deposition and sequestration within the 
tumor, cannot be met by the limited hemato- 
poietic reserves of these young children. 

The basis for platelet thrombosis within 
the tumor is not clear. It may occur sec- 
ondary to endothelial damage caused by an 
insufficient blood supply to the growing ves- 
sels ; it may be a function of altered metabo- 
lism (e. g., aerobic glycolysis) of the 
endothelium associated with rapid prolifera- 
tion,* or, teleologically speaking, it may 
even represent an attempt by the host to 
destroy the tumor by producing vascular oc- 
clusion within it. Whatever its basis it 
appears from microscopic study that the de- 
mand for platelets is great. In many of the 
sections the process is reminiscent of that 
observed in thrombotic thrombocytopenic 
purpura. Unlike patients with the latter 
disease, our cases showed evidence of throm- 
boses only in the hemangioma. 

The similarity of the thrombopenic pur- 
pura occurring in this disorder and that of 
chronic idiopathic thrombocytopenic pur- 
pura is remarkable. The degree of platelet re- 
duction, chronicity of the disease, and bone- 
marrow morphology are similar if not identi- 
cal in the two diseases. Although the sig- 
nificance of this similarity is not entirely 
clear, the observation is stimulating. Re- 
moval of the spleen, the apparent site of 
platelet destruction, brings dramatic im- 
provement in many cases of chronic essential 
thrombopenic purpura, but splenectomy has 


* References 10 and 11. 
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no effect on the platelet count in patients with 
the thrombopenia - hemangioma syndrome. 
On the other hand, removal of an apparent 
site of platelet sequestration in the latter 
disease brings about an increase in platelet 
count and return of the bone marrow to 
normal. 

In both disorders bone-marrow studies re- 
veal increased numbers of megakaryocytes 
which show a shift to the left and little evi- 
dence of platelet formation—the so-called 
megakaryocyte arrest of Dameshek. The 
significance and nature of megakaryocytic 
morphology is not entirely clear in either 
disease. In the cases of thrombopenic pur- 
pura due to the presence in the blood of an 
antiplatelet gamma globulin,? increased plate- 
let destruction is associated with the same 
megakaryocytic abnormality as is seen in 
our patients in whom excessive utilization 
of platelets appears to be associated with the 
occurrence of platelet thromboses within the 
vascular tumor. It seems possible that the 
left shift of megakaryocytes featuring both 
diseases does not represent a true “arrest” 
of the megakaryocytes, as many have 
thought, but rather reflects an increased de- 
livery of platelets to the circulation and fail- 
ure of the accumulating megakaryocytes to 
meet the continuing demand. 

Another possibility deserves attention, 
namely, that the megakaryocytic morphology 
in both forms of thrombopenia does, indeed, 
represent a developmental arrest induced by 
a still undiscovered homeostatic regulator 
set in operation by excessive sequestration of 
platelets. In essential thrombocytopenia 
caused by immunological injury to platelets, 
the sequestration occurs largely in the spleen, 
while in the hemangioma-thrombopenia syn- 
drome the major site of platelet destruction 
is the vascular tumor. Removal of the major 
site of platelet sequestration might result in 
a resetting of this homeostatic regulator, 
thus relieving the megakaryocytic arrest and 
permitting platelet production. This latter 
hypothesis would explain response to splen- 
ectomy in essential thrombopenia, the ineffec- 
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tiveness of splenectomy in thrombopenia- 
hemangioma syndrome, and the response of 
thrombopenia following destruction or re- 
gression of the hemangioma in patients with 
the latter disease. It seems possible that the 
regulator inducing megakaryocytic arrest 
may be derived from the platelets themselves 
during their sequestration or destruction in 
any part of the body and thus represent a 
negative feed-back mechanism. 


SUMMARY AND CONCLUSIONS 


Three new cases of thrombocytopenic pur- 
pura associated with hemangioma in infancy 
are reported, and previous experience with 
the thrombopenia-hemangioma syndrome is 
reviewed. 

The occurrence in these cases of increased 
numbers of megakaryocytes, a left shift of 
the megakaryocytes, and “megakaryocytic 
arrest” similar to that seen in essential throm- 
bopenic purpura is described. 

The occurence of platelet-thromboses with- 
in the vessels of the hemangioma is reported, 
and the suggestion that sequestration of 
platelets within the tumor accounts for the 
thrombopenic purpura is made. 

In our own cases and those thus far re- 
ported it was observed that elimination or 
destruction of the hemangioma was associ- 
ated with return of the platelet count to nor- 
mal, while splenectomy was without effect 
on the blood dyscrasia. 

On the basis of these observations it is 
postulated that the thrombopenia and heman- 
gioma are intimately related phenomena in 
these patients. 

Hypotheses to explain the relationship are 
presented. 
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Osteomyelitis 


Report of a Case and Review of the Literature 
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ae 

This case report is presented because of its 
rarity, the extensive osteomyelitic lesion, and 
the difficulty encountered in establishing the 
diagnosis early in the disease. 


REPORT OF CASE 


_S. F., a 27-month-old Negro boy, was admitted 
to Jackson Memorial Hospital on Sept. 14, 1954, 
with the chief complaint of fever and swelling of 
the right elbow of three days’ duration. 

The patient was first seen at Jackson Memorial 
Hospital seven days prior to admission, with a 
two-day history of fever and intermittent pain in 
all four extremities. Examination at this time re- 
vealed a_ well-developed, well-nourished, Negro 
boy, having a rectal temperature of 99 F and no 
significant physical findings. Laboratory studies 
showed a hemoglobin of 9.4 gm. per 100 cc. (capil- 
lary blood) and 12 nucleated RBC’s per 100 RBC’s, 
and the sickling preparation demonstrated 85% 
sickling. The diagnosis of sickle-cell crisis was 
made, and the patient was treated symptomatically. 
He returned the following day because of per- 
sistent symptoms. Physical examination now re- 
vealed rectal temperature 102.6 F and marked 
injection of the tonsils and posterior pharynx. No 
other abnormal physical findings were present. 
Laboratory data showed a hemoglobin of 7.4 gm. 
per 100 cc. (capillary blood). He was treated with 
300,000 units of penicillin procaine and acetylsali- 


Submitted for publication May 13, 1955. 

From the Department of Pediatrics of the Uni- 
versity of Miami School of Medicine and the 
Pediatric Service of the Jackson Memorial Hos- 


pital. 


Sp. (. Type Montevideo) 


cylic acid. Two days later he was seen by a private 
physician, who withdrew blood from the right 
antecubital space. The child was then treated with 
penicillin and an unknowu oral medication. On 
Sept. 11, 1954, six days after the onset of the first 
symptoms of joint pains and three days prior to 
hospitalization, the mother noted swelling of the 
right elbow, and the child was not able to move 
this arm without severe pain. The pain, swelling, 
and fever were progressive. Two days prior to 
admission the patient had three watery stools. 

Past history presented the fact that one year 
before admission a diagnosis of anemia was made 
at another hospital and the child was treated with 
blood transfusions. No other pertinent history was 
obtained. 

The physical examination at the time of admis- 
sion revealed a rectal temperature of 102 F, pulse 
112 and regular, respirations 20. The child was 
well developed, well nourished, and quite irritable. 
He held his right arm flexed against his body with 
his left hand and resisted manipulation. There was 
marked swelling of the right arm from midforearm 
to midhumerus. The swelling was located anteriorly, 
above and below the antecubital space, but the 
antecubital space and the posterior surface of the 
arm were not involved. These swollen areas were 
warm, extremely tender, and nonfluctuant. The 
remainder of the physical examination was entirely 
within normal limits. 

Laboratory studies on admission: hemoglobin 
6.5 gm. per 100 cc.; RBC’s 2,680,000, with 48 
nucleated RBC’s per 100 RBC’s; WBC 18,950, 
with nucleated RBC correction 12,710. Differential : 
6% stab cells, 38% segmented neutrophiles, 55% 
lymphocytes, and 1% monocytes. Sickle-cell prepara- 
tion revealed 25% sickling. Routine urinalysis was 
normal except for 5-10 RBC’s per high-power field. 
Serological test for syphilis was negative. Roent- 
genographic study of the right elbow showed soft- 
tissue swelling but no evidence of bone involve- 
ment. 

Hospital Course-——On admission a blood culture 
was drawn, and the patient was started on 300,000 
units of penicillin procaine per day. The patient 
ran a septic course, with remittent temperatures 
recorded as high as 105 F rectally. On the third 
hospital day the arm remained swollen and warm 
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but seemed somewhat less tender. The antibiotic 
was changed to 40 mg. of intramuscular oxytetra- 
cycline every eight hours and 0.5 gm. of strepto- 
mycin every six hours. Spinal-fluid examination 
was normal. Another blood culture was drawn. 
Blood studies now showed the following: hemo- 
globin 4.1 gm. per 100 cc. ; 2,690,000 RBC’s; WBC’s 
corrected to 18,000. The serum bilirubin was 0.25 
mg. per 100 cc. direct, total 0.65 mg. per 100 cc. 
Roentgenographs of the chest were obtained and 
revealed a right-lower-lobe pneumonia with pos- 
sible extension to the right upper lobe. The tempera- 
ture remained elevated and fluctuated between 
104 and 106 F. The patient was transfused with 
250 ml. of whole blood on two successive days. The 
blood culture drawn on the third hospital day was 
reported growing an organism culturally resem- 
bling a Salmonella and serologically testing for 
Salmonella Group C. The admission blood culture 
and that obtained on the second hospital day 
showed no growth. 

Sensitivity studies of this organism as determined 
by the disc method were as follows: 


Oxytetracycline ............. se sitive 
Streptomycin resistant 
Polymyxin resistant 
Chloramphenicol resistant 


Agglutination studies obtained on the 10th hos- 
pital day for typhoid “O” antibody were negative 
and for “H” antibody, 1:40. Paratyphoid A ag- 
glutinations were negative, and Paratyphoid B 
were 1 :320. 


ig. 1—Right arm, 15th hospital day. 


CHILDREN 


Fig. 2—Forty-fifth hospital day. 


Stool and urine cultures were repeatedly nega- 


tive for growth of Salmonella organisms. The 
septic course continued. Roentgenographic exam- 
ination of the chest on the 14th hospital day re- 
vealed bilateral consolidation of a patchy nature 
with a partial atelectasis of the right middle lobe. 

Clinically there continued to be moderate im- 
provement of the right arm, with increased motion 
and decreased swelling. A second roentgenographic 
examination of the right arm, on the 15th hospital 
day, revealed that the diaphyses of the humerus 
and radius were involved by a process giving them 
a “moth-eaten” appearance (Fig. 1). A complete 
skeletal survey at this time showed no other osteo- 
lytic lesions. Blood cultures obtained at this time 
were later reported as showing no growth. On the 
15th hospital day the antibiotic was changed to 
chloramphenicol palmitate, 375 mg. every six hours, 
because of the continued septic course and the 
limitations of the disc method of determining sensi- 
tivity. On the 16th hospital day a bone marrow 
aspiration and culture were obtained. The cellular 
study was normal, but the culture was positive for 
Salmonella sp. (Type Montevideo). On the 20th 
hospital day, five days after chloramphenicol was 
begun, the temperature returned to normal and 
remained so thereafter. On the 28th hospital day 
the chloramphenicol was decreased to 250 mg. 
every six hours after 14 days at the previous dosage. 
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Slowly the swelling decreased and motion re- 
turned, so that by the 30th hospital day the patient 
was clinically well, and roentgenographic study 
obtained on this day revealed an involucrum over 
the radius and humerus. On the 35th hospital day 
the chloramphenicol therapy was discontinued. On 
the 45th hospital day the involucrum was reported 
as being larger and the external border indistinct, 
suggesting a healing process of osteomyelitis (Fig. 
2). At no time was fluctuation of the right arm 
noted. The patient was discharged improved on the 
47th hospital day. 


REVIEW OF THE LITERATURE 


There are over 150 species of Salmonella 
organisms harbored in the intestinal tracts of 
man and animals. Infections caused by these 
organisms, with their innumerable means of 
spread, still remain a major health problem 
despite improved methods of sanitation, food 
inspection, and therapy. The over-all mor- 
tality from Salmonella infections in a series 
of 2000 cases, exclusive of S. typhosa, was 
5.1%.* 


* References 1 and 2. 
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TEMPERAT URE 


SALMONELLA SP. (TYPE MONTEVIDEO) OSTEOMYELITIS 


HOSPITAL DAYS 


Fig. 3.—Hospital course of patient. 


Clinical manifestations of disease processes 
caused by the Salmonella organisms are many 
and varied. As a means of simplification, 
Bornstein has classified the clinical picture 
into three syndrome groupings, namely, 
Salmonella fever, Salmonella septicemia, and 
Salmonella gastroenteritis. A fourth group, 
a pulmonary type, had been proposed, but 
bronchopneumonia may be a part of Salmo- 
nella fever, just as lung abscesses and other 
purulent pulmonary processes may be a mani- 
festation of Salmonella septicemia. Any one 
clinical type may develop the symptom-com- 
plex of the others. The outcome of the disease 
and the success of treatment are more de- 
pendent on the clinical syndrome than upon 
the causative organism.* 

The clinical course of Salmonella fever is 
characterized by fever and malaise, usually 
lasting from one to three weeks. Leucopenia 
may be present. A slow pulse rate is not 
constant. Abdominal pain may simulate an 
acute surgical abdomen. Bronchitis and bron- 
chopneumonia may occur. Stool cultures may 
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remain negative for weeks, and bacteria may 
be found in the urine. Blood cultures are often 
positive early in the disease, and positive 
cultures are more commonly obtained from 
the bone marrow than from the blood. The 
septicemic type is characterized chiefly by 
high remittent fever and positive blood cul- 
tures. Salmonella gastroenteritis usually has 
a period of incubation from 3 to 24 hours. 
The disease may be acute or subacute. In 
the acute form vomiting is commonly the first 
symptom and diarrhea is frequent. The sub- 
acute form is characterized by prolonged 
course of mild gastrointestinal symptoms. 
The tendency for septic complications is 
especially marked in the newborn baby.* In 
a series of 1497 cases of Salmonella infections 
reported by Seligmann from The New York 
Salmonella Center, 17% were in infants, 
40% were in children under 10 years of age.” 


Osteomyelitis and arthritis may occur. In 
children under 2 years of age, as many as 
20% of S. choleraesuis infections present 
these manifestations.+ Injury in the osteo- 
myelitis is considered to be important, but 
the duration of time for its localization 
varies.t 


The pathogenic organism in the case his- 
tory reported is one of the rarer types of 
Salmonella, S. sp. (Type Montevideo). This 
organism was first isolated in Uruguay from 
the lymph nodes of healthy swine and later 
found to be associated with certain cases of 
Its incidence 


summer diarrhea in infants.§ 
is very low, being only 0.13% in a series of 
1075 cases in Mexico ® and 0.2% in a series 
of 2916 cases in this country. There have 
been 17 known outbreaks of S. sp. (Type 
Montevideo) in the United States before 
1947.'° 
COMMENT 


We have presented a case of salmonellosis 
caused by a relatively rare type of Salmo- 
nella organism, S. sp. (Type Montevideo). 
Our patient had a remittent febrile course, 


+ References 3 and 4. 
t References 5 and 6. 
§ References 7 and 8. 
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and the gastrointestinal symptoms were mini- 
mal. The illness was of the septicemic type, 
according to Bornstein’s classification.* Selig- 
mann, in a series of 78 cases of S. sp. (Type 
Montevideo), reported only 1  septicemic 
type.” 

Organisms were obtained from the pa- 
tient’s peripheral blood and bone marrow, 
but stool and urine cultures failed to demon- 
strate the pathogen. In Seligmann’s series, 
although the reporting was not complete, 
only two had positive blood cultures.? The 
value of repeated blood cultures, even while 
receiving antibiotics, is borne out, as positive 
cultures were obtained while our patient 
was receiving antibiotic therapy. 

With the presence of sickling, the child 
was treated early in the course of his illness, 
symptomatically, for sickle-cell crisis. Though 
this combination of circumstances is no doubt 
unusual, it made the diagnosis of the septice- 
mic type of salmonellosis even more difficult. 

The significance of the trauma of needle 
puncture or the pressure used in holding the 
arm in the localization of the osteomyelitis 
can only be speculated upon. 

Although sensitivity studies as determined 
by the disc method did not indicate that 
chloramphenicol was the antibiotic of choice, 
clinically with the institution of this therapy 
the patient began to improve. Actual recov- 
ery, however, may have been due to the pa- 
tient developing his own immunity and/or 
the use of chloramphenicol. Satisfactory re- 
sponse was not noted with oxytetracycline, 
streptomycin, or penicillin. The unpredictable 
response of this Salmonella organism to anti- 
biotics conforms with other reported thera- 
peutic responses."* Kunstader, in a report of 
10 patients with Salmonella infection, stated 
that of five treated with chloramphenicol, 
three responded favorably. One patient who 
did not respond to chloramphenicol or strep- 
tomycin responded to oxytetracycline, and 
one patient who did not respond to chlor- 
amphenicol alone responded to chlorampheni- 
col plus oxytetracycline. Four cases were 
successfully treated with oxytetracycline 
alone." 
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SALMONELLA SP. (TYPE MONTEVIDEO) OSTEOMYELITIS 


SUMMARY 4. Harvey, A. M.: Salmonella Suipestifer In- 
fecti in Human Beings, Arch. Int. Med. 59: 
A case of Salmonella sp. (Type Monte- iia. 1937. sa ™ 


video) infection manifesting symptoms of 5. Miller, A. A.: Salmonella Dublin Osteo- 

septicemia resulting in osteomyelitis and  myelitis of the Spine, Brit. M. J. 1:194, 1954. 

bronchopneumonia is presented. The diffi- 6. Guerrier, H. P., and Greenburgh, H.: Sal- 

culty of early diagnosis, the possible role of monella Cholerzsuis Osteomyelitis, Brit. J. Surg. 

trauma in the location of the osteomyelitis, 7. Hormecche, Geleamendi, B.: Sobre 

and the value of repeated blood and bone ja presencia de salmonelas en los ganglios mesen- 


marrow cultures, even during antibiotic ther- téricos de cerdos normales, Arch. urug. med. 9: 


F apy, as well as the unpredictable response to 5: 1936. ue 
‘ : P ms 8. Myers, W. A., and Eckles, L. E.: Epidemic 


therapy are discussed. of Food Infection Caused by Salmonella Monti- 
video, U. S. Nav. M. Bull. 43:1067, 1944. 
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News and Comment 


ANNOUNCEMENTS 


Institutes in Care of Premature Infants.—The Institutes for Physicians and Nurses in 
the Care of Premature Infants at The New York Hospital-Cornell Medical Center, under the 
sponsorship of the New York State Department of Health and the United States Children’s 
Bureau, are currently in their seventh year of operation. These Institutes are designed to 
meet the needs of physicians and nurses in charge of hospital premature nurseries and special 
premature centers and of medical and nursing directors and consultants in state and local pre- 
mature programs. The attendance at each Institute is limited to six physician-nurse teams. 
The program for physicians is of two weeks’ duration and that for nurses of four weeks’ 
duration. Participants pay no tuition fee, and stipends are provided to help cover expenses 
during attendance at the Institute. Institutes for the 1955-1956 year are definitely scheduled 
to start on the following dates: Sept. 26, 1955; Nov. 21, 1955; Jan. 30, 1956. In addition, 
if the number of applicants is sufficient to warrant it fourth and fifth Institutes will be scheduled 
beginning April 2, 1956, and May 21, 1956. Early application for these Institutes is essential, 
since plans are contingent on the number of applications received. Additional information may 
be secured by writing Box 143, Institute in the Care of Premature Infants, The New York 
Hospital, 525 E. 68th St., New York 21. 
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of Streptococcal State 
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THOMAS 8B. HILL, M.D., Lowell, Mich. 


The successful use of oral penicillin to in- 
terrupt hemolytic streptococcal epidemics in 
large groups of armed forces is well estab- 
lished.’ This stucy is an attempt to apply 
the principles of group antibiotic therapy to 
prevent recurrent hemolytic Streptococcus 
infections in rural areas. 


PROBLEM 


For a two-year period, members of eight 
families had repeated upper-respiratory in- 
fections from which pharyngeal or tonsillar 
cultures were positive for a hemolytic Strep- 
tococcus (grouping and typing were not 
done). Penicillin therapy in the form of 
200,000 units of an oral buffered penicillin 
three times a day for a period of 7 to 10 days 
or later 1,200,000 units of benzathine penicil- 
lin G (Bicillin) intramuscularly would give 
clinical cure of these infections, but the re- 
peated recurrences made it evident that either 
a bacteriological cure was not obtained or re- 
infection was taking place. Cultures of other 
members of the family were usually negative, 
but even when they were positive and the 
carriers were adequately treated there was no 
apparent decrease in the rate of recurrence 
when protection of the penicillin was re- 
moved. The possibility of reinfection from 
house dust was considered, but no practical 
follow-up of this source was available. Atten- 
tion was then centered upon the country 


Submitted for publication July 15, 1955. 

The laboratory work for this study was done by 
the Grand Rapids Branch of the Michigan Depart- 
ment of Health Laboratories. 
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school to which the children of the eight 
families went. In the school year of 1953- 
1954 there had been a scarlet fever epidemic 
and repeated absences of children from school 
for sore throats and ear infections. Approxi- 
mately 65 children attended school, with 
classes up to the eighth grade held in two 
rooms. When clinical hemolytic Streptococ- 
cus infections began to recur in several of the 
families with the opening of school in Sep- 
tember, 1954, the Mothers’ Club of the school 
accepted the recommendation to apply the 
principles of grovp treatment to prevent re- 
currences if the ‘ :roat cultures of a sufficient 
number of the children should be positive. 
The Mothers’ Jlub was willing to buy the 
necessary peni llin, and the teachers accepted 
the responsibi ty of administering it. Per- 


mission slips were signed by almost all the 
parents for the initial throat cultures, al- 
though a smaller number cooperated in the 
other stages 


METHOD 


The initial throat cultures of 56 pupils were taken 
on Nov. 29, 1954. Of these cultures 15, or 27%, 
were positive for a hemolytic Streptococcus. While 
arrangements for the treatment were being made, 
Christmas vacation came close, and it was decided 
to postpone treatment until after the 10-day vaca- 
tion period, to determine if the separation of the 
pupils for this period would appreciably affect the 
carrier rate. On Jan. 3, 1955, repeat cultures were 
taken of 59 pupils, and 16, or 27%, were again 
positive. 

The following treatment was carried out: A tablet 
containing 200,000 units of oral buffered penicillin 
was given to each child at about 10: 30 a. m. and 
another at 3: 00 p, m. The kindergarten pupils took 
the pills home with them and were to take them at 
least two hours after lunch. This program was fol- 
lowed for the five school days of the week, being 
interrupted by the week ends, for a total of 13 treat- 
ment days. A total of 51 pupils started the schedule 
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RECURRENT STREPTOCOCCUS INFECTION—PENICILLIN TREATMENT 


on Jan. 3, 1955, but 4 of these interrupted for the 
following reasons : One boy developed angioneurotic 
edema and hives after 1 week and finished the 
treatment with 0.3 gm. of sulfadiazine twice daily ; 
one girl had nausea after the first two doses and 
refused further medication ; one boy developed fever 
on the 9th day of treatment and discontinued, and 
one girl had a very sore mouth and discontinued on 
the 10th day. Four additional children received 
several doses of intramuscular penicillin from their 
private physicians, and two had tonsillectomy and 
adenoidectomy, one of these taking the course of 
oral penicillin up to the time of the operation. Three 
children had received penicillin therapy in the four 
weeks prior to Jan. 3 and did not take the group 
therapy. A total of 58 pupils, or 88%, of the 66 
then in attendence at the school took some form 
of treatment directed at reducing the carrier state. 

Cultures were repeated Jan. 26, 1955, six days 
after completion of penicillin therapy, on 56 pupils, 
and only 3, or 5%, of these were positive. One of 
these three had no treatment; one had interrupted 
on the 9th day because of fever; and only one had 
completed the 13 days of treatment. 

Cultures were again repeated three months later, 
on April 26, 1955, on 64 pupils, with 8, or 12%, 
positive reports. The carrier rate was again in- 
creasing, but there was not one clinical Strepto- 
coccus infection seen during these three months by 
me in the eight families where previous recurrent 
infections had given the reason for study and treat- 
ment. 


The goal of the study was to determine if 
oral penicillin therapy given in doses less 
than those considered adequate for treatment 
of clinical hemolytic Streptococcus infections 
could adequately lower the carrier rate in a 
rural school so that the frequency of clinical 
Streptococcus infections could be decreased. 
This was successfully demonstrated, but, in 
addition, several other interesting observa- 
tions were made. 

All children with positive cultures still had 
their tonsils and adenoids present, although 
18 out of the 70 children that at one time or 
another participated in the study (the number 
of pupils in attendance fluctuated as families 
moved) had had previous tonsillectomy and 
adenoidectomy. Whether this would have 
been true with carefully taken nasopharyn- 
geal swabs instead of the quick oral swab 
taken in a gagging youngster would be im- 
portant in considering whether tonsillectomy 


and adenoidectomy would be an adequate 
means of treating a chronic carrier. The 
actual carrier rate might have been signifi- 
cantly higher if both nose and throat swabs 
had been taken. 

The gradually rising carrier rate three 
months after the completion of therapy was 
occurring entirely among the same children 
who had been chronic carriers previously. 
Possibly these children were being reinfected 
within their own families from the adults and 


Results of Throat Cultures Before and After Peni- 
cillin Therapy, Listing Only Those Showing 
at Least One Positive Hemolytic 
Streptococcus Culture 


Culture, Culture, Penicillin Culture, Culture, 
11/29/54 1/3/55 Therapy 1/26/55 4/26/55 


Yes 0 


+: +4+4+4+ 004+ 

ot: +0: 


* Had tonsillectomy and adenoidectomy after 2 wk. oral 
penicillin. 

+ Had tonsillectomy and adenoidectomy. 

t Discontinued on 9th day because of fever. 

§ Penicillin 1.M. by private physician. 

| Developed angioneurotic edema on 5th day, took sulfa- 
diazine, 0.3 gm. b.i.d. for next 8 days. 


children not attending this school, or possibly 
true bacteriological cure had not been ob- 
tained at the time of the third culture but 
Streptococcus colonies had been reduced to 
such a small number that they were not ob- 
tained by the throat swab. 

A number of hemolytic Staphylococcus in- 
fections were recorded, with 7 out of 56 on 
the first cultures and 2 out of 56 and 3 out of 
64 on the third and fourth cultures. Cultures 
were taken from two of the children who de- 
veloped fever and sore throats during the 
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treatment period and were negative for hemo- 
lytic Staphylococcus. The penicillin therapy 
apparently reduced or at least did not ad- 
versely affect the carrier state for hemolytic 
Staphylococcus. 

The total number of side-reactions re- 
ported was higher than that usually reported, 
but only the one case of angioneurotic edema 
could be considered a significant reaction. In- 
asmuch as many of the children had to chew 
the tablets before swallowing them, one would 
expect some sore mouths and lips. The two 
cases of fever may or may not have been 
related to the penicillin therapy, although one 
subsided rapidly on discontinuance of peni- 
cillin and the other on addition of erythro- 
mycin without discontinuing the penicillin. 

The Table shows only those pupils in the 
school who had at least one positive culture 
during the course of the study. As stated be- 
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fore, all of these pupils had their tonsils and 
adenoids at the start of the study. 


SUMMARY 


Constantly recurring clinical hemolytic 
Streptococcus infections in eight families 
were traced to the rural school serving these 
families. A Streptococcus carrier rate of 27% 
among the pupils was reduced to 5% by oral 
penicillin therapy given to the majority of 
the pupils over a thirteen-day period. The re- 
duction in the carrier rate was coincident 
with no further clinical infections in the 
families under the author’s medical care. 
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News and Comment 


ANNOUNCEMENTS 


Residency in Pediatric Oncology.—Applications for the residency from July 1, 1956, to 
June 30, 1957, in Pediatric Oncology at Memorial Center for Cancer and Allied Diseases in 
New York will be received up to Nov. 1, 1955. This residency is approved for partial credit 
by the American Board of Pediatrics and is limited to the neoplastic diseases of children. 
Salary: $3600 annually plus maintenance. For application forms and information write Director, 
Pediatric Service, Memorial Center for Cancer and Allied Diseases, 444 E. 68th St., New 


York 21. 


Seventh Annual Maurice Lamm Blatt Memorial Fund Lecture.—The Pediatric Staff 
of the Cook County Hospital announces that the Seventh Annual Maurice Lamm Blatt 
Memorial Fund lecture will be given Monday, Oct. 24, 1955. Dr. Wolf W. Zuelzer, Director 
of Laboratories of the Children’s Hospital of Michigan, will speak on “Maternal Fetal Incom- 
patibility in the O-A-B-System and Hemolytic Disease of the Newborn.” The lecture will be 
presented at 8:30 p. m. in the medical amphitheatre of the Cook County Hospital. 


Fellowship in Pediatric Neurology.—A Fellowship in Pediatric Neurology is available 
at the Cook County Children’s Hospital, in Chicago. The Fellowship will provide clinical 
training in the diagnosis and rehabilitation of children with neuromuscular handicaps. In 
addition, the trainee will be expected to participate in a clinical laboratory problem. The annual 
stipend will vary from $3000 to $5000, depending upon the qualifications of the applicant. 

For further information write M. A. Perlstein, M.D., 4743 N. Drake Ave., Chicago 25. 


CORRECTION 


In the article “Ulcerative Colitis in Children: Observations in Selected Patients,” by Drs. 
Joseph B. Kirsner, Howard F. Raskin, and Walter L. Palmer (August issue, p. 141), the last 
complete sentence in the left-hand column of page 147 should read: “There was a 71% dis- 
appearance of Congo red dye from the serum.” 
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A Ten-Year Survey of Tuberculin Reactors at a Children’s Dispensary 


KARL E. KASSOWITZ, M.D., Milwaukee 


The epidemiological retreat of tuberculosis 
in the United States during the last quarter 
of a century presents a public health phe- 
nomenon of considerable complexity. In 
most other infectious diseases the success of 
preventive medicine has been due chiefly to 
the application of two principles : elimination 
of sources of infection and active immuniza- 
tion. In tuberculosis, on the other hand, a 
combination of several circumstances has 
resulted in the spectacular decline of morbid- 
ity and mortality. The most important fac- 
tors are (1) elimination of bovine tubercu- 
losis by way of compulsory tuberculin testing 
of cattle, (2) improvement in the standard of 
living and particularly housing, (3) more 
accurate case-finding procedures including 
routine standard and microfilm x-rays, (4) 
tuberculin testing, (5) bacteriological con- 
version by chemotherapy of large numbers 
of formerly intractable cases, and (6) BCG 
vaccination of potential contacts. 

One of the most revealing and time-hon- 
ored yardsticks by which we are able to 
measure the low-water mark of endemic 
tuberculosis in a community is the tuberculin 
test. Yet there are preciously few city or 
county health departments that will be ready 
to venture more than a rough estimate as to 
the perecentage of positive reactors at school 
age. 

There are some reports of widely scat- 
tered tuberculin surveys available over a 
period of years rather than a continuous sta- 


Submitted for publication June 29, 1955. 
From the Outpatient Department of Milwaukee 
Children’s Hospital. Associate Clinical Professor 
of Pediatrics, Marquette University. 


tistical assessment of the declining curve of 
the number of positive reactors. Before re- 
porting on our own results we may look at 
the percentages of reactors as published in 
previous surveys without going too far afield 
into the historic times and places of tubercu- 
losis pandemics abroad. 

Chadwick and Zacks ' found 28% positive 
reactors in a series of New England school 
children tested in 1929. However, they men- 
tion a city of 60,000 where the number of 
children reacting varied from 11% to 60%, 
according to different school districts. 

In a widely quoted program of tuberculin 
testing in Chicago schools during a three- 
year period from 1938 to 1940, Tice * dis- 
covered 27,401 reactors out of a total of 
167,345 children, which is a percentage of 
16.37. The breakdown according to age and 
type of schools appears quite significant. 
Public school, elementary grades 12.82%, 
high school 21.34% reactors; Catholic 
school, elementary grades 12.39%, high 
school 20.96% ; Lutheran school, elementary 
grades 10.28% ; other private high schools, 
30.43%. 

If we skip from these “ancient” times to 
more recent surveys we find, for instance, 
the following figures among primary school 
children in Sidney, Australia *: in an inner 
industrial area 7.3%, in an outer suburban 
residential area 4.1%, among migrant chil- 
dren 15% positive reactors. Pleyte and co- 
workers * found 5.3% reactors among 27,905 
Wisconsin children and juveniles up to 18 
years. Very recently Gray,® using the patch 
test, reported 4.2% reactors among 15,755 
St. Louis County school children. 

As to our particular survey of positive re- 
actors to tuberculin, there are some signifi- 
cant differences between the above-quoted 
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material, which presents more or less a cross 
section of school populations, and our outpa- 
tient department cases. This being strictly a 
free clinic, the eligibility for admission being 
supervised by the social service department, 
it definitely serves the lower socioeconomic 
strata of the county population, including a 
considerable number of Negroes, Mexicans, 
Puerto Ricans, recent immigrants from Eu- 
rope, and what the Australian author terms 
migrant children. 

Another important difference in our ma- 
terial is that, far from being a cross section 
of the population of Milwaukee County, it 
presents a selection of cases in the age group 
of 3 to 16 years which from the medical point 
of view offered some suspicion of underlying 


Percentages of Positive Tuberculin Reactors 


Per Cent 
Census of - No. Tuber- 
New Out- culin Positive eulin 
patients Tested Reactors Reactors 
873 
876 


37 
41 
23 
37 
28 
31 
30 
30 
26 
22 


tuberculosis. The specific leads toward sus- 
pected active disease are, of course, quite 
numerous, if vague. They are, in the main, 
history of possible family contact, history of 
repeated or persistent “chest colds,” malnu- 
trition, cervical lymphadenopathy, question- 
able and persistent chest x-ray lesions, ques- 
tionable extrapulmonary inflammatory or de- 
generative processes, like bone and joint 
lesions, and, finally, unaccounted for acceler- 
ation of the blood sedimentation rate. 
Therefore, the number of 8506 cases tested 
over a 10-year period out of a total census 
of 22,004 outpatients does not actually com- 
pare with the above-quoted average figures 
among what has to be considered normal 
children. For this very reason the surpris- 
ingly low number of our positive reactors as 
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reported below appears that much more sig- 
nificant. 

The testing technique consisted of the 
standard intracutaneous Mantoux method 
with the following provisos: the dilution of 
old tuberculin applied primarily was either 
1: 10,000 or 1: 1000, but no case was ever 
entered as negative unless tested or retested 
with the 1: 1000 dilution. The practice of 
injecting 0.2 cc. instead of 0.1 cc. appeared 
to us as an added safeguard against false- 
negative reactions due to insufficient depots 
of reactor fluid or to leakage. 

Our Table shows the number of “tubercu- 
losis suspects” tested out of the total figure 
of outpatients per year and the number and 
percentage of reactors. 


COMMENT 


Although our case material does not con- 
stitute what could be considered an average 
representation of the children’s population of 
Milwaukee County and not even a cross 
section of the lower social strata, the results 
of our tuberculin testing of tuberculosis sus- 
pects yielded some of the lowest percentages 
of positive reactors on record for an in- 
dustrial city of this size. 

It can be deduced that long before the ad- 
vent of specific antibacterial therapy and 
without the use of any method of active im- 
munization (BCG), communities like ours 
had to a great extent succeeded in reducing 
and eliminating sources of infection among 
adults. 

However, in comparing the average per- 
centage of reactors of the years 1944 to 
1948 with the quinquennium 1949 to 1954, 
we still see a decline from 3.92% to 3.26%. 

It seems fairly obvious that the children 
selected for testing on account of vague clin- 
ical suspicion of underlying tuberculosis did 
not yield a much higher number of positives 
than would have any other average group of 
the same ages. This apparently is due to the 
fact that the symptomatolgy, the physical 
findings, and even the radiological manifes- 
tations of tuberculosis in children are so ob- 
scure and uncharacteristic that the tuberculin 
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test constitutes practically the only conclu- 
sive proof of the infection being present. 


SUMMARY 


A tuberculin testing program of 8506 out- 
patients between 3 and 16 years of age who 
were considered tuberculosis suspects yielded 
only 304 positive reactors, which is a sur- 
prisingly low percentage of 3.5. 

A breakdown for the last 10 years shows 
a steady, if somewhat irregular, decline per 
year from a maximum of 4.7% to a minimum 
of 3% reactors, the average for the years 
from 1944 to 1948 being 3.92%, compared 
with 3.26% for the last 5 years. 

The credit for this most gratifying epi- 
demiological recession of tuberculosis among 
Milwaukee children may be attributed to a 
number of factors, some local, some nation- 
wide; to mention a few: elimination of bo- 
vine tuberculosis, improvement in the stand- 


ard of living and especially housing, efficient 
case finding and treatment programs, and, 
thereby, drying up progressively the sources 
of infection. 
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Effect in the Snfant 
Reserpine ante P. arlum 


IRWIN S. BUDNICK, M.D. 
SANFORD LEIKIN, M.D. 


and 
LEROY E. HOECK, M.D., Washington, D. C. 


Reserpine is a pharmacologically active al- 
kaloid derivative prepared from the roots of 
Rauwolfia serpetina, a small shrub growing 
wild in certain regions of India and other 
tropical countries." 


It is a crystalline colorless substance which 
is insoluble in water and moderately solu- 
ble in alcohol. Its empirical formula is 

This drug has several varied pharmaco- 
logical effects.? These consist of hypotension, 
bradycardia, hypothermia, increase in gas- 
trointestinal motility, myosis, and general 
tranquilization.* 

Because of its effect in lowering blood 
pressure, it is used in certain hypertensive 
states by itself and in combination with other 
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drugs.* Some of the undesirable effects of 
this drug in the human are mental depres- 
sion,® diarrhea, and weight gain. Headache, 
dizziness, and nausea are also reported.’ 
Nasal stuffiness or “congestion” in varying 
percentages has been noted by several au- 
thors. This may be relieved by topical 
vasoconstrictors and antihistaminics. In the 
pediatric age group experience with re- 
serpine has been limited. 


During the month of June, 1954, several 
newborn infants in our nursery were noted 
to have nasal discharge shortly after birth. 
Because of the age of onset, afebrile course, 
and lack of symptoms in the mothers it was 
felt that an infectious process was unlikely, 
and an investigation was made to determine 
if possible the etiologic agent. We therefore 
investigated all cases of nasal discharge oc- 
curring during the following three-month 
period. During that time reserpine, hydra- 
lizine (Apresoline) and cryptenamine were 
being used by the department of obstetrics 
for the treatment of hypertension associated 
with toxemia of pregnancy. Meperidine 
(Demerol) and vinbarbital (Deivinal) were 
used for their analgesic effects; chlorpro- 
mazine and the barbiturates were employed 
for sedation, and acetazoleamide (Diamox ) 
was used to reduce edema. The above an- 
algesic agents had been used for a con- 
siderable period of time by the obstetrical 
department and had never produced nasal 
discharge. Furthermore no such reactions 
have been noted from hydralazine, cryp- 


* References 1-3. 
+ References 1, 6, and 7. 
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EFFECT OF RESERPINE IN NEWBORN 


tenamine, acetazoleamide, chlorpromazine, 
and the barbiturates. However, it is known 
that reserpine may produce “nasal conges- 
tion” in the adult. Below are a Table and a 
discussion of the pertinent information of 12 
infants in our nursery who had nasal dis- 
charge and whose mothers received medica- 
tion prior to delivery. Only one other in- 
fant had nasal discharge during this period. 
However, in this case the mother received 
no drugs, and his clinical course was ex- 
tremely mild, differing greatly from the other 
12 infants. 


INFANT 


osis in the severer. Examination of the 
pharynx and larynx revealed no findings, 
and in most cases the lungs were negative 
to percussion and auscultation. Two patients 
demonstrated moist, bubbling rales, and a 
third, decreased breath sounds. In one pa- 
tient a roentgenogram of the chest revealed 
findings consistent with bronchopneumonia. 
Lethargy and poor feeding were present in 
several of our patients. The poor feeding 
was attributed to nasal obstruction. Only 
one patient manifested fever. No gastro- 
intestinal symptoms were present. 


Twelve Newborn Infants Whose Mothers Received Medications Prior to Delivery 


Drugs Administered to Mothers 


A. 


Reserpine 


Symptomatology 
A 


A 
—~ 


Time 


Dura- 
tion, 
Days 


Died 10 


Before 
Amount, Delivery, 
Cases Mg. Hr. 


Retrac- 
tion 


Nasal Poor 
Discharge Cyanosis Lethargy Feeding 


x x x x 


Other 
Drugs * 


M, 


a 


M, H 
A, H, Ch, B 


M, V, Cr 
None 

B 

M,V 

M, V, Cr 
None 

M, V, Cr, B 
M, Vv 


co 


= 
= 


o 


2. 
2. 
2. 
2. 
2 
2. 
2.5 
9 
0. 
8. 
9 
2 


o 


Cr 10 


x oe x 


(Diamox); Ch, chlorpromazine (Thorazine); B, barbiturates; Cr, eryptenamine (Unitensin). 


+ Dosage in mg. not known. 


CLINICAL FINDINGS 


These 12 infants were full term. Only two 
were delivered by Caesarean section. Nasal 
discharge was the earliest and most promi- 
nent sign. The discharge varied from a 
slight watery to a somewhat mucoid ma- 
terial and never appeared purulent. The 
mucosal lining never appeared inflamed. The 
absence of mouth breathing in the newborn 
infant made the obstructive characteristics 
of this discharge impressive, although the 
quantity of drainage was not profuse. Be- 
cause of the obstructive phenomenon, re- 
traction was evident in every case and cyan- 


Oxygen and placing of the patient on his 
abdomen in a Trendelenburg position seemed 
to be the most efficacious therapy. Nasal de- 
congestants, antihistaminics, and, in some 
cases, antibiotics were also used, but their 
role was not impressive. 

For the most part the toxic reaction ap- 
peared to be self-limited, lasting from one to 
five days. However, there were two deaths 
in this group. One of these will be de- 
scribed below. In the other patient who died, 
although we do not believe that any medica- 
tion was the direct cause of death, it did 
appear to have a contributory role. In this 
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case subarachnoid bleeding, presence in the 
alveoli of desquamated epithelial cells, and 
generalized vascular dilatation were demon- 
strated on postmortem examination. 

Two cases are reported below. The first 
is an example of the mild state which 10 of 
our patients exhibited. The second is of the 
severe type. 


Case 11 (Table).—A full-term Negro boy; birth 
weight 8 Ib. 2 oz. Spontaneous, vertex delivery. 
The mother of this patient received meperidine 
and vinbarbital intramuscularly and reserpine intra- 
venously one hour prior to delivery. Nasal dis- 
charge with thoracic retraction and _ stertorous 
breathing were noted 21 hours after delivery. 
Physical examination showed no other abnor- 
malities. The infant was treated with positioning 
only. Symptoms subsided within 24 hours. 

Case 9 (Table).—A full-term Negro boy; birth 
weight 6 lb. 5 oz. Spontaneous vertex delivery. The 
mother of this patient received 10 mg. of reserpine 
intravenously 16 hours before delivery and no other 
drugs. Nasal congestion, noisy breathing, and sub- 
costal retraction were noted 12 hours after birth. 
This infant’s skin appeared slightly cyanotic. and 
his acivity was decreased. Choanal atresia was 
ruled out by the uninhibited passage of catheters 
from the anterior nares into the nasopharynx. 
Examination of the lungs revealed adequate air 
exchange, with transmitted rhonchi from the upper 
respiratory passages. Laryngoscopy revealed no 
abnormalities. Treatment consisted of water nebuli- 
zation, oxygen, broad-spectrum antibiotics, and nose 
drops. The following day he was worse and fed 
poorly, necessitating gavage feedings. The patient 
was placed in the Trendelenburg position on his 
abdomen. His condition gradually declined, and 
he died at 66 hours of age, with severe cyanosis and 
increasing respiratory distress. 

Postmortem examination revealed desquamated 
epithelial cells in the alveoli, with areas of atelec- 
tasis and emphysema and generalized vascular 
visceral congestion. Although protein fluid and some 
hemorrhage were seen in the alveoli, the principal 
pathologic change did not appear to be an inflam- 
matory process. 

COM MENT 


“Nasal congestion” is known to be a side- 
effect of reserpine administration in the 
adult. As is shown in our Table, the mother 
of each infant presented received reserpine 
intravenously prior to delivery. Other drugs 
were given, but, reserpine was the only one 


common to all of them, and in fact two 
mothers received no drugs other than re- 
serpine. 

We feel that reserpine has a definite ef- 
fect in the newborn infant of mothers who 
received it prior to delivery. There was a 
total of 77 mothers who received reserpine 
alone or in combination with other drugs dur- 
ing this period. Sixteen per cent of the in- 
fants of these mothers had toxic symptoms, 
while the mothers themselves showed no re- 
actions. Furthermore, several infants, in- 
cluding twins, since that time have demon- 
strated nasal discharge, and on investigation 
it was found that reserpine had been ad- 
ministered to the mothers prior to delivery. 


It appears therefore that this is either a 
sensitivity peculiar to the newborn or that 
it is due to rapid accumulation of the drug 
in the infant via the placenta. All these 
mothers received the drug within two days 
of delivery. There does not appear to be 
any correlation between amount adminis- 
tered, time of onset, and severity of symp- 
toms. 

Microscopic examination of the lungs of 
the two patients who died showed alveoli 
containing desquamated epithelial cells, ery- 
throcytes, and some protein material. This 
did not appear to be principally inflamma- 
tory, nor were there findings of hyaline- 
membrane disease or simple aspiration. 


There also appears to be a generalized 
vascular dilatation of the capillaries and 
venules which may be a secondary effect of 
anoxia, a result of the drug alone,? or a 
result of both of these factors. 


SUMMARY AND CONCLUSIONS 


A group of 13 newborn infants is de- 
scribed. In 12 of these infants reserpine had 
been administered to the mothers prior to 
delivery. Their clinical symptoms are de- 
scribed, and it is concluded that reserpine 
may have an untoward effect in the new- 
born, manifested by nasal discharge, re- 
traction, lethargy, and anorexia. 
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P. Hypertension in Snfants 


DAVID YI-YUNG HSIA, M.D. 
and 
SYDNEY S. GELLIS, M.D., Boston 


Portal hypertension may be defined as a 
condition which develops in response to ob- 
struction to portal blood flow. This may be 
caused by thrombosis or abnormalities in the 
portal vein or its tributaries or by obstruc- 
tion within the liver itself. The primary clin- 
ical manifestations are splenomegaly and 
hemorrhage from varices. Both develop in 
direct response to the increased portal pres- 
sure. Ascites, although commonly seen in 
patients with cirrhosis, does not bear as direct 
a relationship to elevated portal pressure 
as was formerly believed, developing as a 
manifestation of hepatic decompensation fre- 
quently seen in association with portal hyper- 
tension." 

Although Stahl,’ as early as 1748, had ob- 
served that the portal vein, the spleen, and 
hemorrhoids were related in a vaguely de- 
scribed disease syndrome, it was not until 
the beginning of the present century that the 
concept of portal hypertension was actually 
suggested. Preble* presented a_ well-docu- 
mented report of 60 patients with cirrhosis of 
the liver who succumbed to massive gastro- 
intestinal hemorrhage. Varices were demon- 
strated at autopsy in 80% of these patients, 
and Preble postulated that these appeared in 
response to increasing pressure within the 
portal system. Although similar observations 
were made by Heller,* Warthin,® de Josselin 
de Jong,® and Enderlein and co-workers,’ in- 
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terest in portal hypertension abated, and little 
reference to the subject can be found until a 
number of years later. 

In 1936, Rousselot * reported success in 
measuring the pressure in the splenic veins of 
patients with splenomegaly, finding it ele- 
vated many times above normal limits. These 
observations were confirmed by Thompson 
and his co-workers,* and also showed that 
portal hypertension results from a variety of 
primary lesions and that cirrhosis of the liver 
is only one of several obstructive mechanisms. 
In 1945, Whipple ** proposed that all pa- 
tients with portal hypertension be placed in 
two clinical groups: those in whom the ob- 
struction is due to intrahepatic disease and 
those in whom the obstruction lies outside the 
liver. By far the greater number of patients 
fall into the first category, with the obstruc- 
tion caused by cirrhosis. In this condition, 
compression of the intrahepatic vessels by 
fibrous tissue raises the resistance to the flow 
of blood through the liver. As a result of the 
rise in the pressure in the portal system, 
blood is forced into channels connecting the 
portal vein and systemic veins, with the 
production of varices.’* Extrahepatic block 
may occur as a result of malformation or of 
thrombosis of the portal, superior, mesen- 
teric, or splenic veins. 


Portal hypertension due to extrahepatic 
block has been extensively studied in infants 
and children. In 1927, Smith and Howard ** 
reported five children with splenomegaly in 
whom the first symptom of disease was severe 
gastric hemorrhage. They postulated that the 
condition may have been caused by sclerosis 
or phlebitis of the portal veins. Smith and 
Farber ** later demonstrated that the primary 
pathologic lesion was portal or splenic vein 
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obstruction caused in most instances by 
thrombophlebitis secondary to infection aris- 
ing in some other part of the body. Similar 
cases were reported in children by Wall- 
gren,’® van Creveld and Levy,*® and Nobel 
and Wagner ** in Europe at about the same 
time. It should be pointed out that although 
Banti ¢ was probably referring to this condi- 
tion when he wrote his classic paper defining 
the syndrome which bears his name, the term 
“Banti’s disease” connotes such a multiplicity 
of lesions to different physicians that it is best 
to avoid confusion by completely abandoning 
the appellation. 

Although omentopexy and splenectomy are 
of some value in relieving portal hypertension 
and preventing the bleeding from esophageal 
varices, the benefits are usually transient, and 
bleeding recurs frequently. The modern era 
in the treatment of portal hypertension began 
when Whipple ** and Blakemore and Lordt 
demonstrated that excessively high levels of 
pressure within the portal vein could be re- 
duced significantly by either portacaval or 
splenorenal shunt. 

In the past decade, these procedures have 
been used with considerable success for the 
purpose of reducing the risk of hematemesis 
in adults.§ However, in infants and children, 
the experience has been extremely limited. 
Shumacker and King ** have reviewed the 
courses of 21 patients with primary portal 
hypertension whose symptoms began before 
the age of 15 years. They showed that four 
out of five patients who received no treatment 
died shortly after admission. The fifth patient 
could not be followed but was having fre- 
quent episodes of hematemesis when last 
seen. Ten patients were treated by splenec- 
tomy alone, and hematemesis recurred in all 
but one of these. Seven patients, including 
one previously treated by splenectomy alone, 
were treated by venous shunt procedures, 
and all except one were doing relatively well. 
Gross ** has reported essentially similar ex- 
periences. 


+ References 18 and 19. 
t References 20 and 21. 
§ References 22-33. 


IN INFANTS 


AND CHILDREN 


DESCRIPTION OF STUDY 

The present study included all patients 
with portal hypertension seen at the Chil- 
dren’s Medical Center, Boston, during the 
30-year period from 1924-1953. The detailed 
clinical and pathological findings of patients 
with portal hypertension secondary to cir- 
rhosis of the liver have been presented in the 
accompanying paper,®® and these cases will 
be discussed only in terms of portal hyper- 
tension. The findings in the cases of primary 
portal hypertension, however, will be de- 
scribed in greater detail. 


I, PRIMARY PORTAL HYPERTENSION 


Clinical Description.—A total of 21 cases 
of primary portal hypertension was studied 
(Table 1). The age of onset varied from 1 
to 9 years, and the patients were usually 
seen between six months and one year after 
the initial complaint. Hematemesis and tarry 
stools were presenting symptoms in 16 of the 
children and marked splenomegaly in 4. In 
one child the diagnosis of portal hypertension 
was established only when he was explored 
surgically after trauma to the abdomen. All 
of the patients were entirely well and free of 
symptoms prior to the onset of either bleed- 
ing or splenomegaly. None of the patients 
had ever been jaundiced, and none showed 
any evidence of previous liver disease. 

It is important to note that 9 of the 21 
children had a history of purulent infections 
during the first few weeks of life. These in- 
cluded two cases of omphalitis and peritonitis 
and one case each of cellulitis of the arm, 
osteomyelitis, abscess of the foot, suppurative 
otitis media, and infection following circum- 
cision. In addition, three children had severe 
respiratory infections and diarrhea during the 
first weeks of life, bringing to 12 out of 21 
the total number of children with severe in- 
fection early in life. 

All of the children showed splenomegaly 
which varied from 1 to 12 cm. below the 
costal margin. In seven of the children there 
was hepatomegaly, but the enlargement was 
slight. Only seven of the children developed 
ascites, and this was usually quite intermit- 
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tent and not marked. Nineteen of the chil- 
dren had bouts of hematemesis, but in only 
nine were varices demonstrated by x-ray 
studies. 


Several of the children showed signs of 
congestive splenomegaly with hypersplenism. 
In eight, the total white blood cell count was 
below 4000 per cubic millimeter, and in six, 
the total platelet count was below 100,000. 
No significant depression of polymorphonu- 
clear leucocytes was noted. Liver-function 
tests were normal in 11 of the 13 patients 
studied; a slight increase in sulfobrom- 
ophthalein (Bromsulphalein) retention was 
noted in two patients. 


The results of treatment of patients with 
primary portal hypertension are given in 
Table 1. Three of the patients were treated 
with transfusions only. Two died from esoph- 
ageal bleeding and the third from debilita- 
tion, all within a short time after the diag- 
nosis was established. Twelve of the patients 
were treated by splenectomy alone. Of these, 
two could not be followed and one died in 
the immediate postoperative period. Five of 
the remaining nine patients treated by sple- 
nectomy had recurrences of esophageal var- 
ices and bleeding. This was sufficiently severe 
to cause death in two children, six months 
and one year after splenectomy. In two oth- 
ers, bleeding recurred 9 and 10 years after 
splenectomy but was successfully managed 
by transfusions, and both are doing moder- 
ately well at the present time. In one other 
patient, bleeding occurred regularly for the 
first 10 years after splenectomy, but this 
gradually improved, and she has had no 
further bleeding for a period of four years. 
She has otherwise been entirely well and 
leads a normal life as a student nurse. Her 
liver-function tests have been repeatedly neg- 
ative. Four of the children have had no 
recurrence of bleeding six months, one, one 
and one-half, and four years after splenec- 
tomy. However, in these one cannot be cer- 
tain that recurrence will not occur in the 
future. 

Six of the patients have been treated by 
splenorenal shunt. This was unsuccessful in 
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one patient, and bleeding from varices re- 
curred one year later. Exploration was again 
done, and the shunt was found to have closed. 
The other five patients are doing well six 
months, one, one and one-half, four, and 
five years after splenorenal shunt and have 
had no recurrence of esophageal bleeding. 
Follow-up studies show them to be normal 
in every way. 

Pathological Description.||—Among the 21 
cases of primary portal hypertension 6 of the 
cases had liver biopsies and in another 6 the 
liver was examined at postmortem examina- 
tion. Not one of these livers was cirrhotic, 
but in four a minimal increase in the fibrous 
tissue of the portal areas was present. The 
portal triads were infiltrated by lymphocytes, 
mononuclear cells, and less often by plasma 
cells in 7 of the 12 liver specimens, but this 
was never considered to be more than mini- 
mal in any case. In one case with venous 


valves in the splenic vein granulomata were 
present in the liver as well as the spleen, but 
those in the liver were scattered throughout 
the parenchyma; their true nature is not 


known. The onset of splenomegaly long ante- 
dated (by years) the formation of these in- 
flammatory granulomata. 

Of the six cases coming to autopsy all had 
pathological changes explaining the hyper- 
tension within the portal system. In two cases 
obstructing valves were demonstrated within 
the lumen of either the splenic vein or the 
portal veins or both. In three of the autopsied 
cases there was evidence of thrombosis and 
fibrous obliteration of the portal vein just 
proximal to its entrance into the liver. One 
of these had a double portal vein, one branch 
of which ran anteriorly to the pancreas and 
was obliterated by an old organized throm- 
botic process. The mesenteric veins were 
acutely thrombosed. In the second case the 
portal vein was atretic at the point of en- 
trance to the liver, with a few collateral 
radicals passing along the cystic ducts to 
enter the liver diffusely. The third case, 


|| The pathologic material was prepared by Dr. 
John M. Craig, Department of Pathology, Chil- 
dren’s Medical Center, Boston. 
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with thrombotic obstruction of the portal 
vein, had recanalized the main portal vessel 
with the formation of small subsidiary chan- 
nels in the portal vein. In this case throm- 
bosis of the superior sagittal cranial sinus 
had also occurred, with resulting encephalo- 
malacia. In the last case the portal vein did 
not enter the liver but passed through it to 
join the hepatic vein. The mechanism of hy- 
pertension was not obvious in this case, since 
no thrombosis or obstruction was found, al- 
though the child died with massive bleeding 
from esophageal varices and with a typical 
congestive splenomegaly. 

In the entire group of 21 cases in which 
the spleens were available for study, they 
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SECONDARY PORTAL HYPERTENSION 

Clinical Description—In the accompany- 
ing paper,** which reviews cirrhosis of the 
liver in infants and children, secondary por- 
tal hypertension was noted in one-fourth of 
the cases reported. The incidence of this 
complication and the signs and symptoms in 
each of the groups of cirrhosis are summar- 
ized in Table 2. 

All of the patients showed the character- 
istic signs and symptoms of portal hyperten- 
sion. This included splenomegaly in 21 cases 
(96%), esophageal varices in 14 cases 
(64% ), and signs of congestive splenomegaly 
with decrease of the blood elements in 5 


Taste 2.—Secondary Portal Hypertension in Infants and Children 


A. Cirrhosis associated with hepatitis 
1. Cirrhosis following neonatal hepatitis.......... 
2. Cirrhosis following viral hepatitis............... 
8. Cirrhosis without predisposing illness........... 
C. Cirrhosis due to miscellaneous causes.............. 


Incidence 
Cases 
with Signs and Symptoms 
Portal ~ 
Total Hyper- Per Spleno- Blood 
Cases tension Cent Varices megaly Ascites Changes 
% 3 33 3 3 3 0 
8 6 75 + 6 2 1 
13 8 2 2 7 4 4 
61 5 8 5 5 3 0 
7 0 9 0 0 0 0 
98 22 4 21 12 5 


| 


were two to seven times heavier than the 
normal weight for age and had an unusual 
firmness to palpation with often a grossly 
observable fibrosis to the capsule. Microscop- 
ically, increases in capsular, subcapsular, and 
peritrabecular fibrous tissue were noted ; these 
were extreme in about one-half the cases. 
The reticulum pattern of the red pulp was 
nearly always greatly thickened; in only a 
single case was the latter change judged to 
be minimal. The congestion was generalized 
in the red pulp in only a single case, the for- 
mation of “lakes” of distended sinusoids in 
the peripenicillar areas was present in 10 
instances. These became thrombosed and 
organized in five cases, with formation of 
iron-encrusted collagenous spicules (Gamma 
Gandy bodies) in two cases. The sinusoidal 
reticuloendothelial cells were swollen and 
proliferated in 18 cases, yet active erythro- 
phagocytosis was found in but 5 cases. 
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cases (23%). In addition, ascites occurred 
in 12 cases (54%). As a rule, the signs and 
symptoms of portal hypertension appeared 
late in the course of the disease, frequently 
terminally. 


As in primary portal hypertension, the 
patients with secondary portal hypertension 
were treated in three different ways (Table 
3): (1) Seventeen of the 22 patients (80% ) 
were treated by supportive measures, such 
as diet, vitamins, transfusions, paracentesis, 
and omentopexy. No other definitive treat- 
ment was instituted in these patients because 
approximately half of the infants were of an 
age group in which the splenic vein was con- 
sidered too small for successful anastomosis 
and because some of the patients were seen 
prior to the era when venous shunting be- 
came an established procedure. Of these 17 
patients, 16 have died either as a result of 
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PORTAL HYPERTENSION IN INFANTS AND CHILDREN 


further bleeding from varices or from pro- COMMENT 

gressive liver failure. One is still alive, but Portal hypertension is manifested by two 
has increasing jaundice, ascites, and frequent principal signs: (1) enlargement of the 
hematemesis. (2) One patient with cirrhosis spleen, which may cause depression of one 
following viral hepatitis was treated by sple- or more of the circulating blood elements, 
nectomy alone. This was done because of and (2) dilatation of the collateral venous 
increasing splenomegaly and a low white channels (varices), which when ruptured 
blood cell count and platelet count. She has will cause massive hemorrhage manifested by 
done moderately well since splenectomy, al- hematemesis and the passage of tarry black 
though she remains slightly anemic and __ stools. 

bleeds excessively during menstrual periods. Once the diagnosis of portal hypertension 
(3) Four of the patients were treated by is made, it is essential to differentiate be- 
splenorenal shunt. All four have done well tween that which is primary and that which 
postoperatively. One patient with cirrhosis is secondary to cirrhosis of the liver. As a 


TABLE 3.—Results of Treatment of Portal Hypertension in Infants and Children 


Splenorenal 


Supportive Splenectomy Shunt Total 

= 
> > > = 
Beet ee ie 
s ae awe aw Ss a w 6 

Secondary portal hypertension 

1. Cirrhosis following neonatal hepatitis............ Boe 4:06 
3. Cirrhosis without predisposing illmess............. 5 6& 6.668 63 


of the liver following viral hepatitis proved general rule, the following points suggest 
by biopsy has been followed for four years primary portal hypertension: 

and has not only been well in every way, but 1. History of omphalitis or severe bacterial in- 
liver function tests have reverted from a fection during early infancy followed by an 


strongly positive pattern to a normal one uneventful course until signs of portal hyper- 
tension appear. 


following operation. Three others with cir- 2. An essentially ‘negative and benign history 
c rhosis of the liver of undetermined origin prior to the onset of signs of portal hyper- 

have been followed for five and one-half, two tension. 

and one-half, and two years after splenorenal 3. Hematemesis and/or splenomegaly as the 


presenting complaint. 


shunt. All are doing well, although their liver 
: : ses 4. No evidence of jaundice or other signs of 

function tests continue to be positive. One to onset of 
of these children developed homologous se- 5. Normal liver function tests. 
rum hepatitis following a transfusion, but In contrast, the following suggest that the 
eneventinl portal hypertension is secondary to cirrhosis 

Pathological Description—This has been of the liver: 
extensively covered in the accompanying 1. A previous history of jaundice or liver en- 
paper.*° largement. 
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. Hepatomegaly and tenderness of the liver, 
which is prominent, and usually appears prior 
to the onset of splenomegaly. 


. Ascites and other evidences of liver failure, 
tending to appear prior to signs of portal 
hypertension. 


4. Positive liver function tests. 


Hematemesis is usually not a presenting 
symptom in portal hypertension secondary 
to cirrhosis, although splenomegaly may be 
noted when the patient is first seen. 

From a practical point of view only portal 
hypertension secondary to cirrhosis without 
apparent predisposing illness poses a problem 
for differential diagnosis from primary portal 
hypertension, since jaundice is usually a 
prominent feature of all of the other types of 
cirrhosis with portal hypertension. Liver- 
function tests are extremely useful in differ- 
entiating these two, since in primary portal 
hypertension they tend to be negative, where- 
as in cirrhosis without predisposing illness 
they tend to be positive. However, in the 
occasional patient, it may be impossible to 
differentiate the two clinically, and the type 
of portal hypertension can only be deter- 
mined by liver biopsy. 

The differential diagnosis between primary 
and secondary portal hypertension is impor- 
tant mainly from the viewpoint of treatment. 
There is considerable evidence that primary 
portal hypertension should be treated by a 
venous shunt. Although the present series is 
too small to be definitive, the experience pre- 
sented by others in adults { and children * 
shows the beneficial effect of such therapy. 
The improvement in the five out of six pa- 
tients treated in this way in the present series 
supports this approach. 

Three factors must always be considered 
in connection with the surgical treatment of 
primary portal hypertension. First, spleno- 
renal shunt is the operation of choice in the 
pediatric age group. The procedure can be 
done with relative ease and does not interfere 
with normal growth and development. 
Second, the operation will only be successful 


7 References 13 and 14. 
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if the splenic vein is of a sufficient size 
anatomically to permit an anastomosis to 
be made regardless of age. As a rule the 
operation is less likely to be successful in 
infants and children under the age of 3 
years. If the size of the vessel is in doubt, 
portagrams *® should be taken at the oper- 
ating table, and if the vessels are of insuf- 
ficient size, the operation should be post- 
poned until the child is larger or another 
type of venous shunt, such as portacaval, 
should be considered.** Finally, and most 
important of all, if a splenectomy is to be 
done because of hypersplenism, a splenorenal 
shunt should be seriously considered if any 
important degree of portal hypertension is 
found at operation (either by visible engorge- 
ment of veins or by actual pressure readings 
with a manometer). Once splenectomy has 
been performed, the splenic vein can never 
at some future date be used for anastomosis 
should that become necessary. It is clear that 
a much larger number of patients would be 
required to determine the advantage of a 
shunt procedure over simple splenectomy in 
the present series, but the data presented by 
Shumacker and King ** are markedly in favor 
of a venous shunt. 


The exact role of shunt procedures in the 
treatment of portal hypertension secondary 
to cirrhosis of the liver in infants and chil- 
dren requires further evaluation. In adults, 
Rousselot ** and others # have suggested 
that surgical therapy can be undertaken if 
there is (a) minimal or no ascites, (>) mini- 
mal degree of absence of icterus, and (c) 
reasonable evidence of hepatic reserve as in- 
dicated by appropriate liver-function tests. 
In patients with advanced cirrhosis of the 
liver, the mortality rate has been extremely 
high, both in the immediate postoperative 
period and during the first few months after 
the procedure. 

Cirrhosis of the liver in infants and chil- 
dren appears to differ considerably from that 
seen in adults.?* Alcoholism and nutritional 
deficiencies do not play a major role in the 


# References 13 and 14. 
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etiology of the disease, at least in this coun- 
try, but hepatitis, probably of the viral type, 
accounts for many of the cases of secondary 
portal hypertension. In the present series, 
four were treated by splenorenal shunt and 
one by splenectomy alone. All have done well 
since surgery. However, it should be pointed 
out that all were in fairly good condition 
prior to surgery and fitted into the group 
considered suitable for shunt procedures. In 
contrast, the patients who did not undergo 
surgery had a catastrophic course. Sixteen 
of the seventeen who received supportive 
therapy alone have died as a result of the 
disease, and the remaining patient is ter- 
minally ill with cirrhosis. Whether or not 
some of these patients might have benefitted 
by surgical intervention remains unknown. 

The authors believe that, since there is 
little effective medical therapy in the treat- 
ment of children with portal hypertension 
secondary to cirrhosis of the liver at the 
present time, an attempt should be made 
whenever possible to establish a venous 
shunt, with the full realization that this pro- 
cedure may carry a high operative mortality 
owing to severe liver damage and with no 
striking proof that many, if any, of the cases 
will benefit from the procedure. Since the 
alternative of no therapy carries a hopeless 
prognosis, the establishment of a venous 
shunt appears to justify the risk involved. 

During recent months, Habif and co- 
workers *° and Davidson ** have shown that 
with ion-exchange resins and a low-sodium 
diet as preoperative preparation, more pa- 
tients can be brought into sufficiently good 
condition to permit surgery, even though pre- 
viously they would have been considered 
poor risks. This may be helpful in lower- 
ing the mortality associated with shunt pro- 
cedures. 

SUMMARY 

A total of 43 cases of portal hypertension 
in infants and children seen at the Children’s 
Medical Center over a 30-year period has 
been investigated. 

Twenty-one of these were found to have 
primary portal hypertension due to extra- 
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hepatic obstructions. A history of omphalitis 
and sepsis during early infancy, early hema- 
temesis and splenomegaly, the, absence of 
clinical jaundice, and frequent depression of 
the blood elements were prominent features 
of this type of portal hypertension. Of the 
six coming to autopsy, all had anatomical 
lesions which could account for the con- 
dition. 

Twenty-two others were found to have 
portal hypertension secondary to cirrhosis of 
the liver. Hepatitis appeared to be the com- 
monest etiological agent, and in many of 
these cases liver function tests were usually 
strongly positive. 

Venous shunt appears to be the treatment 
of choice in children with primary portal hy- 
pertension. Since the prognosis of those with 
secondary portal hypertension appears to be 
uniformly poor with supportive therapy 
alone, it is felt that venous shunt should also 
be employed in this group of patients. 


Dr. Sidney Farber provided the pathological 
material for this study. 
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CIRRHOSIS OF THE LIVER IN INFANTS AND CHILDREN 


JOHN M. CRAIG, M.D. 
SYDNEY S. GELLIS, M.D. 


and 
DAVID YI-YUNG HSIA, M.D., Boston 


LTHOUGH many papers have appeared 
A on cirrhosis of the liver, there is only 
scattered information pertaining to this con- 
dition in infants and children. Most of the 
reports have dealt with a particular type or 
phase of cirrhosis and have included only a 
few isolated and often unclassified cases. 
Nevertheless, as more data accumulate, it 
appears that cirrhosis of the liver is not as 
uncommon a disease in infants and children 
as had originally been believed and that there 
are certain features in regard to etiology, 
incidence, and pathogenesis which are more 
or less characteristic of this age group.* 

The identification of the etiologic agent in 
cirrhosis is frequently difficult if not impos- 
sible. Although Laennec’s (portal) cirrhosis 
is common in adults, it occurs rarely in chil- 
dren. A number of specific factors have so 
far been recognized as being responsible for 
cirrhosis in infants and children: 

1. Nutritional—A chronic deficiency of 
high-quality proteins and vitamins in the diet 
may give rise to cirrhosis which appears to 
take two forms: (a) The “infantile biliary 
cirrhosis” seen in India, which occurs among 
high-caste Hindu vegetarians, with an onset 
early in life with ascites, jaundice, an en- 
larged liver, and an early fatal termination. 
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It has been suggested that this form may be 
due to a susceptibility of protein-deficient 
children to massive necrosis of the liver dur- 
ing hepatitis.* Pathologically, these children 
have a liver with “toxic cirrhosis” or post- 
necrotic scarring. (b) The form that has 
been described as kwashiorkor in Africa t 
and fatty liver disease in the West Indies.§ 
This is characterized by an enlarged fatty 
liver and peripheral nutritional edema. 
Patients with this disorder develop cirrhosis 
late in their course, if at all, and often only 
during young adulthood. 

2. Erythroblastosis. — Although cirrhosis 
undoubtedly can occur in isolated instances 
in this disease,||) Gerrard*® has recently 
shown that it is a relatively uncommon com- 
plication of Rh isoimmunization. 

3. Galactosemia.—In patients with this 
disease who continue to take lactose, cirrhosis 
regularly develops.{] It is interesting to note 
that a number of the cases originally diag- 
nosed simply as cirrhosis of the liver have 
in retrospect been found to have galacto- 
semia as the underlying disorder.# 


4. Wilson’s Disease.*—Recently, Hims- 
worth * and others *° have suggested that cir- 
rhosis of the liver is not the primary defect 
in this condition, but may be a reflection of 
chronic loss of amino acids as has been shown 
in the de Toni-Fanconi syndrome." 

5. Infections.**—Syphilis, malaria, kala- 
azar, and chronic intestinal infections have 
been implicated in tropical countries though 
not with indisputable evidence as causes of 
cirrhosis. 


t References 9-12. 
§ References 13 and 14. 
|| References 15-19. 
{| References 21-27. 
# References 24-26. 
* References 31 and 32. 
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6. Toxic Damage.—Chronic poisoning by 
either heavy metals or organic solvents re- 
sults in gradual scattered destruction of 
cells with repair and proliferation of fibrous 
tissue.** 


7. Obstruction.—Biliary cirrhosis can oc- 
cur following prolonged obstruction. This 
may be due to congenital malformations f or 
external pressure on the extrahepatic ducts. 
This can also follow inspissation of muco- 
proteins in cystic fibrosis of the pancreas. 

8. Cardiac Cirrhosis —This may follow 
chronic venous congestion and repeated heart 
failure.§ 

9. Hepatitis—During recent years, there 
has been growing conviction that viral hepa- 
titis plays a definite role in the production 
of portal cirrhosis.|| Although the relation- 
ship has not been well established in children, 
Sutton, Saffro and Calvin,®* and Laurie ™ 
emphasize that cirrhosis of the liver was pre- 
ceded by an attack of “catarrhal jaundice” 
in the cases they reported. After World 
War II, Schindler and Kindschi™ and 
Drake ** showed that cirrhosis of the liver 
occurred after definite viral hepatitis in a 
number of the children they studied. Several 
authors {| have reported cases of cirrhosis of 
the liver occurring after severe jaundice dur- 
ing early infancy, where blood-group incom- 
patibility did not appear to play a definite 
role. Although they were poorly understood 
at the time they were reported, many of these 
cases appear in retrospect to represent the 
end-result of neonatal hepatitis.# 

10. Glycogen-Storage Disease.—In certain 
cases of glycogen-storage disease cirrhosis 
has been reported,* although in most cases of 
classical von Gierke’s disease cirrhosis is not 
present.f 


+ References 34-38. 

t References 39-41. 

§ References 42 and 43. 

|| References 44-49. 

References 55-59. 

# References 32 and 60-64. 
* References 65-67. 

+ References 68-70. 
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11. Transfusional Siderosis—This is an 
uncommon cause of cirrhosis in children,t 
while true hemochromatosis has to our 
knowledge not been reported in the pediatric 
age group. 

The purpose of the present paper is to 
offer a classification of cirrhosis of the 
liver in infants and children as seen in New 
England. 

This study included all the patients with 
a diagnosis of cirrhosis seen at the Children’s 
Medical Center during the 30-year period 
1924-1953. In all of these liver tissue was 
available for study, either following a biopsy 
or post mortem. An equal number of pa- 


Taste 1.—Cirrhosis of the Liver in Infants and 
Children at the Children’s Medical Center, 
Boston, 1924-1953 


1. Cirrhosis associated with hepatitis............ 30 
9 
C. Without previous predisposing illness.. 13 

B. Other obstructions to the extrahepatic 

8. Cirrhosis due to miscellaneous causes......... 7 
A. Glyeogen-storage disease............... 2 
1 

98 


tients with only a clinical diagnosis of cir- 
rhosis were thus excluded from the survey. 
Each case was studied independently by the 
clinicians and pathologist. Subsequently, the 
data were discussed and the diagnosis was 
established by joint agreement. 

The present paper is limited to a classifi- 
cation of cirrhosis of the liver in infants and 
children. A companion paper to be pub- 
lished later will discuss the problems of pri- 
mary and secondary portal hypertension in 
this age group.”® 

The results of 98 cases surveyed are sum- 
marized in Table 1. The cases are divided 
into three major categories: (1) cirrhosis 


t References 71-74. 
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associated with hepatitis, (2) obstructive 
biliary cirrhosis, and (3) miscellaneous 
causes of cirrhosis. 


liver 
varices 
Varices 


Liver failure 


|. CIRRHOSIS ASSOCIATED WITH HEPATITIS 
Thirty of the patients were found to have 


Ascites; varices 
Liver failure 


Diarrhea; 


cirrhosis of the liver in association with hepa- 
titis. This group could be subdivided into 


Ultimate Course 


three separate categories: (a) cirrhosis fol- 
lowing neonatal hepatitis, (>) cirrhosis fol- 


lowing viral hepatitis, and (c) cirrhosis with 
postnecrotic scarring where jaundice was 
not the first presenting symptom. 


Crirruosis FoLttowinc NEONATAL HEPATITIS 


Cholagogues 


Clinical Description —Neonatal hepatitis § 


Treatment 


is a clinical entity characterized by early onset 


Exp! 


of jaundice during the first weeks of life, 
acholic stools, dark urine, and moderate hep- 
atomegaly and splenomegaly. In these in- 
fants ** the urine contains bile, their stools 
are free of both bile and urobilinogen, and 
the flocculation tests of liver function are 
usually negative. The one-minute and total 
serum bilirubin, however, are always ele- 
vated, and show either a slowly falling or a 


Laboratory Tests 


variable trend. In studying the pathology of 
this disease, Craig and Landing“ have 
shown the presence of inflammatory degen- 
erative changes accompanied by multinucle- 
ated giant parenchymal cells diffusely dis- 
tributed throughout the lobules of the liver 
and have interpreted these changes as being 
consistent with those of viral hepatitis. The 


Size of 


etiologic agent causing this form of hepatitis 
has been transmitted to human volunteers °° 
from both the mother and her infant and 
appears to be a strain of the virus of homolo- 
gous serum hepatitis. The intriguing hy- 
pothesis ** that neonatal hepatitis is caused 
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thymol turbidity. 
cirrhosis. 


Signs and Symptoms 


by the transplacental passage of this virus 
from the mothers who are silent carriers 
requires further confirmation. 

Nine of the infants developed cirrhosis of 
the liver immediately following a typical epi- 
sode of neonatal hepatitis || (Table 2). The 


§ References 38, 61, 64, and 76. 

|One of these cases was seen through the 
courtesy of Dr. G. R. Hennigar, of the Medical 
College of Virginia. 


* In centimeters below costal margin. 
Cephalin, thymo!l flocculation tests, 
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cirrhosis developed in three different ways: 
(1) In five infants, the process occurred 
rapidly following the initial illness. In these, 
although cirrhosis was moderately advanced 
in the infants at postmortem examination 
when they died at 1 to 6 months of age, there 
was insufficient time for the usual clinical 
signs, such as splenomegaly, ascites, and 
varices, to develop. (2) In three others, 
cirrhosis developed more gradually. Two of 
these eventually died from bleeding esopha- 
geal varices at 2% and 4% years, and the 
third child is still alive at 2% years of age, 
but shows evidence of ascites and marked 
cirrhosis. (3) In the remaining patient, the 
process appeared to have halted. A diffuse 
cirrhosis was unexpectedly found at autopsy. 
The child died of an unrelated condition. 

Two of the infants had erythroblastosis in 
addition to neonatal hepatitis. These have 
been reported upon previously in a series 
outlining the progression of the changes in 
the liver to cirrhosis in a group of fatal cases 
of erythroblastosis."® Upon reexamination, 
their erythroblastotic state is confirmed, but 
these patients have in addition to cirrhosis 
active changes of hepatitis, by both their 
clinical course and the pathologic findings. 
This is in agreement with Gerrard’s recent 
survey,”° which showed that cirrhosis is a 
relatively uncommon sequela of Rh isoim- 
munization, and, in our experience, with the 
syndrome of prolonged jaundice following 
erythroblastosis ** all of the patients made 
uneventful recoveries. 

Pathology.—In contrast to the succeeding 
group, the livers of these patients were above 
the normal weight (1.1 to 1.5 times the 
normal) for the age, perhaps because of the 
more precipitous terminal course. Two had 
grossly nodular surfaces, two had _ finely 
granular surfaces, whereas the remaining 
cases had smooth external appearances. All 
had an increased resistance to cutting and 
displayed an increased prominence of the 
lobular pattern on the cut surfaces. 

The tendency microscopically to maintain 
a semblance of the original lobular patterns 
without regenerative nodules was strong in 
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this group, except in two of the older chil- 
dren. Distortion of liver-cell cords was, how- 
ever, a prominent feature of the cases. Peri- 
portal scarring was marked in three infants, 
again in those with a longer duration of life ; 
in the remainder, the periportal fibrosis was 
almost the minimum compatible with diag- 
nosis. In the less far advanced yet more ac- 
tively inflammatory cases, a spread of the 
fibrosis into the parenchymal areas was a 
prominent feature, and a diffuse thickening 
of the reticulum throughout the parenchymal 
lobule with isolation of individual cells was 
often noted. The active progression of the 
disease at the time of death was apparent in 
the frequency of inflammatory and degenera- 
tive changes among the hepatic cells ; indeed, 
only two showed no such activity. Bile-duct 
proliferation of significant degree was found 
only once, though bile stasis was present in 
five instances. In two cases no postmortem 
examinations were done, but in the specimen 
of the liver removed at biopsy the typical 
changes of neonatal hepatitis were present ; 
these patients subsequently developed typical 
clinical signs and symptoms of cirrhosis. In 
two others early biopsies as well as autopsies 
were obtained, and a progression of the lesion 
from the typical neonatal hepatitis could be 
observed in the sections. 

A typical case history follows. 

K. P., a white girl, was first admitted to the 
Children’s Medical Center at 4 weeks of age 
because of increasing jaundice. 

Past history revealed that she was the first 
child of a healthy 28-year-old woman who had an 
uneventful pregnancy. Delivery was normal, and 
the infant weighed 7 lb. 7 oz. at birth. The family 
history was significant in that neither the mother 
nor any other members of the family had ever been 
jaundiced or anemic. The present illness began on 
the third day of life, when the infant was noted to 
be jaundiced for the first time. The jaundice per- 
sisted and became severer prior to admission. 
The stools were light-colored, and the urine was 
dark. 

Physical examination showed a_ well-developed 
and well-nourished, active, icteric infant. The liver 
was 3 cm. below the costal margin, and the 
abdomen appeared moderately rounded. 

Laboratory studies showed the urine to contain 
bile, but no urobilinogen. The stools were clay- 
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colored and free from both bile and urobilinogen. 
The patient’s blood was Group A Rh negative, and 
the Coombs reaction was negative; the father’s, 
Group B Rh positive, probably heterozygous; and 
the mother’s, Group A Rh positive. Fragility tests 
showed beginning hemolysis at 0.40 and complete 
hemolysis at 0.34. The thymol turbidity was 0.5 
units, thymol flocculation 0, cephalin-cholesterol 
flocculation 0, one-minute bilirubin 3.0 mg. per 
100 cc., total bilirubin 11.9 mg. 

Because of the possibility of biliary atresia, the 
patient was explored surgically at 6 weeks of age. 
The extrahepatic biliary system was found to be 
patent, and both saline and dye were injected 
successfully into the duodenum from the gall blad- 
der. A liver biopsy was consistent with viral 
hepatitis. Postoperatively, a small amount of bile 
was found in the stool. Repeated duodenal intuba- 
tion, however, showed absence of bile. On dis- 
charge from the hospital, the patient was still 
jaundiced. The icterus appeared to diminish some- 
what during the next year, but signs of cirrhosis 
and esophageal varices developed. 

She was admitted for the final time at 2% years 
of age because of hematemesis and melena. Despite 
transfusions and supportive therapy, she developed 
pneumococcal peritonitis and died. 

The sibling of this child also had neonatal 
jaundice and now has clinical cirrhosis. 

At autopsy it was found that this child had an 
irregularly nodular liver (Fig. 1). A complete 
remodeling of the lobular pattern was present, with 
many regenerative lobules (Fig. 2). The portal 
areas were greatly widened. Many lobules had 
undergone a terminal hemorrhagic infarction. 
Portal hypertension was evident in the presence of 
ascites, dilated abdominal veins, esophageal varices, 
and a spleen six times the normal weight. 


Comment.—Cirrhosis of the liver seems to 
occur commonly following neonatal hepa- 
titis. In a previous study,** we found that 
11 of 41 infants (27%) developed cirrhosis 
as a result of this disease. This high incidence 
may be due to at least three possible factors : 
(1) immaturity of the liver in the young in- 
fant, (2) infection by homologous serum 
hepatitis virus, and (3) added insult to the 
liver from the anesthesia and trauma of sur- 
gical exploration, which was undertaken in 
most of these infants. Since a familial ten- 
dency has been observed in cases of neonatal 
hepatitis,"* unrecognized cases of neonatal 
hepatitis may act as precursors of familial 
cirrhosis. 


Fig. 1—Cirrhosis following infantile hepatitis ; 
note areas of hemorrhagic infarction. 


B. CrrrHosis Fottowinc HEPATITIS 


Clinical Description—Eight of the chil- 
dren developed cirrhosis of the liver follow- 
ing an acute attack of viral hepatitis. In 
each instance, the diagnosis was established 
by a history of malaise, anorexia, vomit- 
ing, fever, abdominal pain, dark urine, 
light stools, icterus of the skin and sclerae, 
and an enlarged and tender liver. This 
was confirmed by positive liver-function tests 
in five of the cases and by biopsy of the 
liver in three of them during the acute phase 
of the disease (Table 3). Two of the patients 
in the group had received injections or trans- 
fusions during the few months preceding the 
onset of jaundice and may have had homolo- 
gous serum hepatitis. 

In most instances, the initial episode of 
jaundice was followed by a quiescent period 
lasting from seven months to four years, 
during which the patients were free from 
jaundice and essentially asymptomatic. This 
was followed by recurrence of jaundice, as- 
cites, and esophageal varices, and eventually 
the full clinical picture of cirrhosis of the 
liver. Only one of the children developed 
congestive splenomegaly with depression of 


Fig. 2—Cirrhosis following infantile hepatitis ; 
reduced 4% from mag. Xx 1110. Hematoxylin and 
eosin. 
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the platelets, but liver-function tests were 
positive in all five of the children tested. 


from 


Six of the eight patients in this group have 
died. Of these, two died from sepsis, two 
from bleeding esophageal varices, and two 
from ascites and liver failure; two are still 
living and doing moderately well. One of the 
surviving patients was treated by splenec- 
tomy because of congestive splenomegaly. 
Except for some anemia and excessive bleed- 
ing during menstrual periods, she is doing 
satisfactorily. The other surviving patient 
was treated by splenorenal shunt because of 


Clinical Course 
Died from sepsis and 


Pum 
at 13 yr., slight anemia 


floc. tests reverted to 


normal 


rhosis, ascites, liver 


interstitial pneu- 
bleeding varices 
Died at 12 yr. from eir- 
failure 
Doing well at 13 yr.: 


monitis 
Died from sepsis 


varices 
Doing moderately well 


Died from cirrhosis, 
Died from bleeding 


Died at 11% yr. 


Ultimate Outeome 


Length 
Followed 
16 mo. 


1950 


esophageal varices demonstrated by x-ray 
studies. She is doing well, and her liver- 
function tests have reverted to normal post- 


Treatment 

Paracentesis 
Splenorenal 
shunt, 1950 


Splenectomy, 
one-minute/total. 


Liver 
Biopsy 


operatively. 

Pathology—tIn this group the livers 
tended to be considerably underweight, being 
as much as 20%-30% below the normal for 
the age. In three of four of the autopsied 
cases there were grossly nodular livers, the 
nodules ranging from 0.5 to 2.5 cm. in diam- 
eter. In only one of the group was cirrhosis 
not established on histological grounds either 
at biopsy or postmortem examination; in 
this case a biopsy showed an active hepatitis, 
the child later developing classic signs of 
cirrhosis. Microscopically, all the established 
cases of cirrhosis contained newly formed 
regenerative lobules, but in the majority this 
pattern of regeneration was incomplete and 


Blood 


0.14/0.23 
+ Expressed in mg. per 100 ce. 


Liver Function 


Jaundice 


intact original lobules could be recognized in 
varying numbers. The liver-cell cords were 
distorted in the regenerative lobules. The 
liver cells themselves were not unusual in 
four cases, but in the other three showed the 
variation in size, shape, and nuclear and 
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Dark 
Urine 


Initial Signs and Symptoms 
Abd. 
Pain 


necrobiotic patterns associated with active 
hepatitis. In only a single case, however, was 
there significant intralobular inflammatory 
infiltration. The portal fibrous bands were 
broad in all and conspicuously and irregu- 
larly so in all but one case. Again, evidence 
of progression of the cirrhosis was apparent 
in the frequency and marked degree of peri- 
portal infiltration with chronic inflammatory 
cells, since only a single case lacked this 
feature. Bile-duct proliferation was judged 


Anorexia 
Fever Vomiting 


* Cephalin, thymol flocculation tests, thymol turbidity. 
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often to be more apparent than real and sec- 
ondary in large part to collapse of paren- 
chymal lobules, but in two instances it was 
thought to be moderate to marked in degree. 

In all but one of eight cases in which it 
was available for examination the spleen was 
enlarged from two to seven times the normal 
size. Increased thickness of the capsule and 
trabeculae due to fibrosis was present in all 
cases, and in two cases fibrotic masses were 
found occupying organized congestive lakes 
in the penicillar arteries in which encrusta- 
tions of iron were present. The lymphoid 
follicles of the spleen were small in all but 
two of this group; in these two exceptions 
the follicles contained a large central mass of 
immature proliferating cells surrounded by a 
thin zone of adult lymphocytes, and on the 
outer border of this rim, a fairly broad zone 
of immature mononuclear cells. This pattern 
is said to be found in cases of hypersplenism, 
which we have also often found to be the 
case.** Ina single case terminating in sepsis, 
there were significant numbers of inflamma- 
tory cells present in the pulp. 

In this group, two cases had, in addition 
to postmortem material, biopsy specimens 
obtained early in the illness. One has already 
been mentioned above; in the second case a 
biopsy was done several months before 
death. This showed more inflammatory ac- 
tivity but a less-advanced degree of cirrhosis 
( Figs. 3 and 4). 

A typical case history follows 

E. M., a 10-year-old girl, was first admitted to 
the Children’s Medicai Center with the complaint 
of fever and jaundice. The history revealed that 
three weeks prior to admission she developed 
icterus of the skin and sclerae. This was accom- 
panied by nausea in the mornings, but no other 
symptoms. Five days prior to admission, she had 
chills, fever, and abdominal pain, and two days 
prior to admission she started to vomit. 

Physical examination on admission showed the 
skin and sclerae to be moderately icteric. The liver 
and spleen were both enlarged, but not tender. 
Several spider angiomata were noted over the skin. 

The blood hemoglobin was 11.4 gm. per 100 cc., 
the white cell count 8700, with a normal differen- 
tial; the platelets were normal. The urine urobilin- 
ogen was positive in a dilution of 1:64. The stool 
was positive for bile. The thymol turbidity test 


Fig. 3.—Cirrhosis following viral hepatitis. Biopsy 
specimen taken a few months before death; reduced 
4% from mag. X 115. Hematoxylin and eosin. 


was 20 units, thymol flocculation 34, cephalin- 
cholesterol flocculation 4+, one-minute bilirubin 
3.5 mg. per 100 cc., total bilirubin 7.1 mg. Febrile 
heterophile agglutinins were absent. The total pro- 
tein was 7.2 gm. per 100 cc., and the alkaline phos- 
phatase was 6.0 Bodansky units. Roentgenographic 
examination of the esophagus by barium swallow 
showed no varices. 

A diagnosis of acute hepatitis was made, and the 
patient was discharged on bed rest and a high- 
protein, high-carbohydrate diet with vitamin sup- 
plements. She did moderately well during the next 
18 months. Her jaundice faded, and her appetite 
returned. She had no episodes of hematemesis or 
tarry stools, although one examination of the 
esophagus by barium swallow showed questionable 
early varices. 

Eighteen months after the previous admission, 
she awoke at night and vomited approximately a 
quart of bright red blood. Physical examination 
on this admission showed a pale, acutely ill patient, 
who was free from jaundice. The liver was 2 cm. 
below the costal margin and the spleen 8 cm. below 
the costal margin. The blood hemoglobin was 10.8 
gm. per 100 cc., the white cell count 9600, with a 
normal differential and 121,000 platelets. The 
thymol turbidity test was 7.5 units, thymol floc- 
culation 3+, cephalin-cholesterol flocculation 3+, 
one-minute bilirubin 0.19 mg. per 100 cc., and total 
bilirubin 0.80 mg. 

The patient was treated by transfusions and 
made a satisfactory recovery. On the 17th hospital 


Fig. 4—Same case as Fig. 3. Autopsy specimen ; 
note progression of the cirrhosis; reduced 43 from 
mag. xX 13). Hematoxylin and eosin. 
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day, a splenectomy and splenorenal shunt were 
performed and biopsy of the liver was done. 
Convalescence was uneventful. 

She has been followed for two years since the 
operation and has remained well and free from 
symptoms. Physical examination shows no icterus, 
and the liver and spleen are not palpable. The 
thymol turbidity test is 0, thymol flocculation 0, 
cephalin-cholesterol flocculation 2+-3+, one- 
minute bilirubin 0.06 mg. per 100 cc., total bili- 
rubin 0.8 mg. 

The specimen of the liver obtained at biopsy was 
nodular on examination. Microscopically, the liver 
had large lobules set apart by zones and bands of 
connective-tissue septa. The regenerative pattern 
was not complete. Although no inflammation was 
present within the liver lobules, at the periphery 
of the lobule a few polymorphonuclear cells, mono- 
nuclear cells, and lymphocytes were found. The 
bile duct proliferation was minima! in amount, and 
no bile stasis was present. 

The spleen was 6.5 times the normal weight; it 
had microscopically the changes of chronic passive 
congestion with mild fibrosis, thickening of the 
reticulum pattern, dilatation of the sinusoids about 
the penicillar arteries, and encrustation of fibrous 
tissue by iron deposits. 


Comment.—On the basis of clinical find- 
ings, it is frequently impossible to decide 
whether an initial episode of jaundice repre- 
sents an attack of viral hepatitis or is the 
first sign of hepatic failure in cirrhosis. One 
cannot therefore be entirely certain that viral 
hepatitis is the etiologic agent in this group 
of cases, although the evidence for it is good. 
Cirrhosis of the liver appears to be a rare 
complication of viral hepatitis in children. 
In a three-year follow-up study of 200 chil- 
dren with known infectious hepatitis we have 
not encountered a single instance of chronic 
hepatitis or cirrhosis.|| 


C. Crirrnosis WitHout Previous 
PREDISPOSING ILLNESS 
Clinical Description.— Thirteen of the 
children in this group were found to have 
cirrhosis of the liver without any previous 
episode of hepatitis (Table 4). In two in- 
stances, this occurred among siblings. The 
age of onset varied from 6 months to 11 
years, and the disease was gradual and insidi- 


|| Hsia, D. Y. Y., and Gellis, S. S.: Unpub- 
lished data. 
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ous in all the children. In eight, the present 
complaints were malaise and vague abdom- 
inal pain. In four others there was bleeding 
from either the nose or gums, and in the 
remaining one, there was a history of diar- 
rhea for six weeks. None of the patients had 
ever been jaundiced, and none had a history 
suggestive of hepatitis in the past. A careful 
survey of past history revealed no other sig- 
nificant contributing factors. 

On physical examination, most of the 
children had enlargement of the liver and 
spleen. As a rule, hepatomegaly developed 
first, and as the disease progressed, the liver 
either remained enlarged or became smaller 
while the spleen became larger. Ascites de- 
veloped in four of the patients and esophageal 
varices in two others. 

The flocculation tests were positive in all 
except one of the children tested. In that 
patient, they remained with normal limits up 
to two days prior to death. Serum bilirubin 
levels were within the normal initially, but 
became elevated terminally in some of the 
patients. The albumin-globulin ratio was 
normal in all five cases tested, while three 
of five children examined had excessive re- 
tention of sulfobromophthalein (Bromsulph- 
alein). One of the patients had a marked 
prolonged bleeding time, which could not be 
corrected by the administration of fresh 
blood, vitamin K, or fibrinogen. Depression 
of the blood elements was seen in four pa- 
tients late in the disease when they had 
marked splenomegaly. 

Eight of the patients have died. Of these, 
six developed ascites and jaundice and died 
from hepatic failure within six months after 
the onset of symptoms. The course was more 
gradual in the other two, one dying from 
sepsis and the other from bleeding esophag- 
eal varices four years after the onset of 
symptoms. Omentopexy and paracentesis did 
not materially affect the course of the disease 
in any of these patients. Three of the patients 
were treated by splenorenal shunt. They 
have been followed from two to five and one- 
half years after the onset of symptoms, and 
all are doing well clinically. None of them 
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Fig. 5.—Cirrhosis without known previous pre- 
disposing illness. Note the large irregular regen- 
erative and persisting lobules of liver parenchyma. 


has shown any progression of the disease 
process, although liver-function tests continue 
to be positive in all three. It is interesting to 
note that one of these developed homologous 
serum hepatitis after receiving a transfusion 
from a donor who was subsequently proved 
to be a known carrier of the virus. She made 
an uneventful recovery. Of the remaining 
two patients, one has been followed for only 
six months and cannot, therefore, be prop- 
erly evaluated. The other patient has shown 
no essential change clinically for the past 
eight years. Yet, successive biopsies of the 
liver done six years apart show marked in- 
crease of fibrosis. 

Pathology—tIn this group autopsy was 
performed in five cases. In four, there was 
considerable enlargement of the liver, from 
0.25 to 1.0 times over the normal weight. In 
all, visible nodules measuring 1 to 5 mm. in 
diameter were present on the external sur- 
face, and an irregular accentuation of the 
lobular pattern was present macroscopically 
(Fig. 5). Microscopic examination of biopsy 
and autopsy specimens (Fig. 6) revealed 
complete distortion of the major lobular pat- 
tern in 10 of the 13 cases, while in 3 this was 


Fig. 6.—Biopsy. Cirrhosis without known pre- 
vious predisposing illness; reduced 4% from mag. 
< 110. Hematoxylin and eosin. 


partial in character. The regenerative pattern 
was very irregular in character, with lobules 
of greatly varying sizes. The widths of the 
portal triads varied greatly ; they were often 
very broad. The liver-cell cords were also 
distorted and in keeping with the lobular 
regeneration. This disturbance in structure 
was increased by variations in the size of 
the liver cells as a result of polyploid and 
necrobiotic changes. Fatty parenchymatous 
infiltration was not common, but was present 
in two cases; in one it was marked in many 
areas ; in the other case this fatty change was 
evident only in the persisting original liver 
lobules. Evidence of active disease of the 
liver was not only manifest by variation in 
the appearance of liver cells, but also by the 
moderate to marked infiltration peripherally 
of the entire parenchymal lobular areas with 
lymphocytes and mononuclear cells and less 
often by eosinophiles, plasma cells, and poly- 
morphonuclear cells. In two cases such in- 
filtration was judged to be minimal or insig- 
nificant. An equivalent inflammatory reac- 
tion was present in the portal triads. Bile- 
duct proliferation, as in the previous group, 
often seemed more apparent than real and 
was associated with collapse of the nearby 
lobules, but still was judged to be significant 
in 8 of the 13 cases. 

It seems obvious that the histological pat- 
terns in this group of cases are almost iden- 
tical to those of the immediately previous 
group and show, within a fairly wide spec- 
trum, essentially a picture of postnecrotic 
scarring, with repair and continuing hepato- 
cellular damage. This similarity in appear- 
ance is more impressive in view of the con- 
siderable disparity in the clinical histories 
between the groups—on the one hand, a 
clear-cut history of a preceding attack of 
jaundice followed by a clear interval and 
then the development of a clinical cirrhosis 
in the former group, whereas in the present 
group the development of cirrhosis was in- 
sidious without previously recognized hepatic 
disease. In two cases biopsy of the liver per- 
formed one and five years previous to death 
showed less cirrhosis but the presence of 
features suggesting active hepatitis. In eight 
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cases of this group no significant clinical 
portal hypertension was present. Of these 
eight, only four spleens were available for 
examination. These were all considerably 
enlarged, ranging in weight from 3 to 10 
times the normal, yet surprisingly in only 
one was there any evidence of an increase 
in the fibrous tissue or an increase in the 
reticular elements of the pulp. In three of 
the four cases, however, there were follicular 
patterns suggesting the presence of “hyper- 
splenism.”” Acute congestion of the red pulp 
was found in two of these four cases. A\l- 
though generalized congestion of the red pulp 
was not a feature, the formation of the large 
lakes of red cells in the regions of the peni- 
cillar arteries was present in three cases; in 
one thrombosis and organization had taken 
place in some of the lakes. 

In the four cases with clinical evidence of 
portal hypertension, 1. e., with ascites and/or 
varices, in which the spleen was examined 
pathologically, although there was no greater 
enlargement (four to seven times), there was 
an increase in capsular, subcapsular, and tra- 
becular fibrous tissue, as well as a diffuse 
increase in reticulum. 

The following is a typical case history. 

L. D., an 11-year-old white girl, was first ad- 
mitted to the Children’s Medical Center because 
of splenomegaly, anemia, and weight Past 
history revealed that one year prior to admission 
she was noted to be pale and weak. Three months 
prior to admission, she was irritable and fatigued 
and had a poor appetite. Because of this she was 
admitted to another hospital, where a greatly en- 
larged spleen was noted. There had been no past 
history of jaundice. 


loss. 


Physical examination showed the patient to be 
well developed, but pale and poorly nourished. The 
liver was 2 cm. below the costal margin, and the 
spleen was 8 cm. below the costal margin. 

The blood hemoglobin was 9.0 mg. per 100 cc., 
the white cell count 8300, and the platelets normal. 
The guaiac test on the stool was positive on two 
occasions. Barium swallow revealed esophageal 
varices. The thymol turbidity test was 10.0 units, 
thymol flocculation 3+ to 4+, cephalin-cholesterol 
flocculation 4+, one-minute bilirubin 0.86 mg. per 
100 ce., total bilirubin 1.1 gm. Febrile agglutina- 
tions and heterophile were negative. 

A diagnosis of cirrhosis of the liver with esopha- 
geal varices was made. Because of her poor general 
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condition, she was sent to a convalescent home 
for rehabilitation. Three months after admission, 
a splenectomy and splenorenal shunt were per- 
formed. A biopsy of the liver was done at the 
same time. Convalescence was uneventful. 

She has been followed in the outpatient depart- 
ment for the past two years. She has been entirely 
well and free from symptoms. Her appetite and 
energy have both improved. Physical examination 
shows the liver to be no longer palpable. The 
thymol turbidity test was 20.0 units, thymol floc- 
culation 3+, cephalin-cholesterol flocculation 3+-, 
one-minute bilirubin 0.32 mg. per 100 ce. and total 
bilirubin 0.90 mg. 

The biopsy specimen of the liver (Fig. 6) re- 
vealed a complete distortion of the lobular pattern 
_with large areas of regenerated liver substance. 
Inflammatory changes were present only at the 
border of the lobules and the portal triads. The 
spleen was five times the normal weight and had 
a slight increase in the density of the fibrous and 
reticulum pattern. 


Comment.—The liver sections in all the 
patients showed active hepatitis and postne- 
crotic scarring. The etiology for this is as yet 
unclear. Some pathologists have attributed 
these changes to toxins“ or infections.** 
Although these may be significant in one or 
two cases, it would be inconceivable that all 
these patients had received the same insult. 
The postnecrotic scarring could represent 
intermittent liver damage caused by viral 
hepatitis without icterus, which has been 
shown to occur with fairly great frequency. 
Although this is an attractive hypothesis, it 
cannot be confirmed without an adequate 
method for determining past infection from 
hepatitis virus. The familial history, both in 
the present series and in previous reports,# 
makes one wonder if certain individuals are 
genetically more predisposed to this condi- 
tion than others. Regardless of the etiology, 
it appears that the outlook for this group is 
considerably better than that of the two pre- 
vious groups. In this series, five of the pa- 
tients are still alive, and, in retrospect, three 
others might have been improved had spleno- 
renal shunts been performed early in the 


course of the disease. 


{ References 80 and 81. 
# References 81-89. 
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2. OBSTRUCTIVE CIRRHOSIS 
Sixty of the patients developed cirrhosis 
of the liver due to biliary obstruction. The 
cases were divided into three separate 
groups: (a) congenital atresia of the extra- 
hepatic bile ducts, (b) other obstructions of 
the extrahepatic bile ducts, and (c) intra- 
hepatic biliary obstruction in patients with 
cystic fibrosis of the pancreas. 


A. Brttary ATRESIA 


Clinical Description—Forty-nine of the 
infants had atresia of the extrahepatic bile 
ducts. Of these, 1 was treated successfully 
by surgical anastomosis, 4 were lost sight of, 
and 39 died during the first year of life. 
Although all showed some degree of obstruc- 
tive cirrhosis pathologically, the disease proc- 
ess had not continued long enough to cause 
many of the clinical sequelae of cirrhosis. 

The remaining five infants survived from 
21 months to 5 years of age, and all showed 
the usual characteristics of cirrhosis, includ- 
ing hepatomegaly, splenomegaly, ascites, and 
varices. Although the flocculation tests for 
liver function were negative early: in life, all 


five showed positive tests as they grew older 
and the cirrhosis progressed. Four of the 


patients died from bleeding esophageal 
varices. The fifth patient has not been fol- 
lowed since she was 28 months of age, and at 
that time she was markedly jaundiced and 
had ascites. 

Pathology.—In the group of 49 children 
with obstructive cirrhosis, surgical or post- 
mortem liver tissue was obtained in 47 cases. 
The livers were almost uniformly enlarged, 
there being only two exceptions to this find- 
ing. The degree of enlargement did not cor- 
relate with the duration of life as one might 
expect; the two livers having the greatest 
degree of enlargement (nearly four times nor- 
mal) were from patients 3 months and 2%» 
years old at death, respectively, and the case 
with the greatest shrinkage (about one-half 
normal) was from a patient 7 months of age 
at death. In children dying before 5 months 
of age, with a few exceptions, no significant 
degree of nodularity of the liver capsule or 
of its cut surface was discernible, but from 
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that time on a gradually increasing coarseness 
of the lobules was present, with an accom- 
panying increase in the breadth of the fibrotic 
perilobular tissue. All the livers were dark 
green or yellow on the surface. The micro- 
scopic picture showed an increasing encroach- 
ment on the parenchymal lobules from the 
periphery by the proliferation of bile ducts, 
the increasing fibrosis, and the inflammatory 
reaction. The major lobular patterns persisted 
in cases up to 2 years of age, and it was only 
after this that true regenerative patterns with 
displacement of the central veins and loss of 
the liver-cell cords were found. The lobules 
were gradually isolated and their edges 
rounded by the encroaching portal triads. The 
liver-cell cords became distorted much earlier 
and were markedly so as early as 3-4 months 
of age, the distortion being due to irregulari- 
ties in cell size, and to swelling of the Kupffer 
cells. Multinucleate giant cells were present 
in about one-third of the cases of biliary 
atresia; these tended to give marked distor- 
tion of the liver-cell cords. Actual necro- 
biosis of liver cells was uncommon, although 
in a few cases terminal central necrosis was 
observed at autopsy. The periportal fibrous 
tissue was notable for the great irregularity 
of its deposition as well as the irregularity in 
the rapidity of its increase, there being only 
the roughest correlations with the duration 
of life. Similarly, the portal infiltrate, which 
consisted chiefly of lymphocytes, mono- 
nuclears, and, more rarely, polymorpho- 
nuclear cells, only rarely correlated with the 
width of the portal triad or with duration of 
life. The increase in bile ducts did not appear 
to be correlated with duration of life, either, 
and many livers from infants dying at 3-8 
months had many more ducts than those from 
infants dying at 7 or more months. There 
appeared to be a definite tendency for the 
ducts in the center of the triads to disappear 
and new ducts to form at the periphery of 
the lobules. Indeed, in some of the cases with 
longer durations of life, it became difficult to 
identify bile ducts in many lobules, giving the 
suggestive appearance of an absence of the 
intrahepatic ducts. Occasionally, older whole 
lobules appeared to consist of nothing but 
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proliferated ducts. Bile stasis was a prominent 
feature in all the cases of obstructive cir- 
rhosis and almost without exception was 
present in the ducts and portal triads. In the 
bile canaliculi the bile plugs were often placed 
nearer the center of the lobule than the 
periphery. The formation of large lakes of 
bile, as is seen in obstructive jaundice in the 
adult, was unusual. Observable stasis in the 
cytoplasm of liver cells was present in only 
half the cases and in Kupffer cells only when 
there was bile present in the liver cells. In 
about one-third of the 33 autopsied cases 
ascites was present in a significant degree, 
and in 4 of these, as noted above, there were 
esophageal varices demonstrated at post- 
mortem examination. In only 13 of the au- 
topsied cases the spleens were not signifi- 
cantly enlarged, but all of these were under 
3 months of age. The spleens in the older 
infants ranged up to 12 times the normal 
weight, but only 10 of the 33 coming to 
autopsy had any discernible splenic fibrosis. 
Yet it appears from these figures that some 
degree of cirrhotic portal obstruction was 
present to a mild degree pathologically. 

The following case is representative of 
those surviving beyond the first few months 
of life. 

This child (M.C.) died at the age of 5% years. 
She was said to have been jaundiced at birth. At 
discharge from the maternity hospital jaundice was 
still present, and arrangements were made for an 
evaluation at one month of age. At that time an 
exploratory laparotomy revealed an absence of 
the extrahepatic bile ducts. She remained jaundiced 
and continued to pass clay-colored stools. At 17 
months of age she developed pneumonia and hema- 
temesis and melena. At 28 months of age she was 
again admitted because of melena; at this time she 
was deeply icteric, with olive skin, a distended 
abdomen, and a liver extending 7-8 cm. and a 
x spleen 6 cm. below the costal margin. The serum 
Bt one-minute bilirubin determinations were 8.5 mg. 
“a per 100 cc., and total 14.9 mg.; the flocculation 
ee tests were normal. At 234 years her liver reached 
ais 14 cm. and the spleen 8.0 cm. below the costal 
ee margin. She had marked ascites. The serum al- 

bumin was 2.4 gm. per 100 cc., the globulin 2.8 gm., 
and the sulfobromophthalien retention was 18% at 
45 minutes. As on the previous admissions, trans- 
fusions were given to correct her anemia. At 
211/12 years the thymol flocculation test was 3+- 


Fig. 7.—Biliary cirrhosis secondary to biliary 
atresia. 


4+, thymol turbidity 10 units, and cephalin floccula- 
tion 3+-4+, and the total serum bilirubin had risen 
to 27.9 mg. per 100 cc. At 314 years she was noted 
to be severely retarded mentally as well as physic- 
ally and had definite clubbing of the fingers and 
toes and markedly carious teeth. During the next 
year she was hospitalized several times because of 
acute diarrhea and anemia. At 414 years the pro- 
thrombin level had dropped to 18% of normal. At 
4%42 years repeated paracenteses were required to 
relieve respiratory distress. Serum albumin was 
1.75 gm. per 100 cc., globulin 3.76 gm. In the two 
weeks prior to death the patient had two syncopal 
attacks with prolonged atrioventricular conduc- 
tion time on electrocardiogram and a low blood 
pressure. The final, and 22d, hospital admission was 
for melena and anemia. The liver and spleen had 
receded somewhat and were 7 and 8 cm., respect- 
ively, below the costal margin and very firm. She 
died quietly while asleep, without evidence of 
massive hemorrhage. 

At autopsy this child was malnourished, icteric, 
and edematous and had a large umbilical hernia. 
She had ascites (600 ml.), and the liver was 
slightly enlarged and finely nodular (Fig. 7). The 
usual lobular pattern was completely destroyed 
(Fig. 8), often only congeries of bile ducts re- 
maining. Many lobules were separated by fibrous 
sheets of great breadth. Bile stasis was present in 
the lobules and in the portal fibrous tissue. The 
kidneys and the spleen were 2 and 10 times the 
normal weight. 


Fig. 8—Same case at Fig. 7. Far-advanced 
biliary cirrhosis. Note the broad densely fibrotic 
portal areas; reduced 4% from mag. x 140. Hema- 
toxylin and eosin. 
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Comment.—With the advent of modern 
antibacterial chemotherapy it is probable that 
many of these children will survive beyond 
the average period of four months given by 
earlier writers,*® and that with the longer 
duration of life portal obstruction and gastro- 
intestinal bleeding will be more important 
factors in their medical management. Biopsy 
of the liver during biliary exploration is a 
valuable adjunct to diagnosis, for in at least 
one case in which a clinical diagnosis of 
atresia was made and no extrahepatic bile 
ducts were demonstrated by the surgeon, 
microscopic examination revealed hepatic 
changes inconsistent with atresia, and bile 
ducts were later demonstrated at a second 
exploration. 


B. OrHerR Opstructions oF THE Bite Ducts 

Clinical Description —Five of the children 
had obstructions of the extrahepatic bile 
ducts. Two had choledochal cysts.** One of 
these was successfully repaired surgically, 
and the child subsequently made an unevent- 
ful recovery. The other had far-advanced cir- 
rhosis, with marked hepatomegaly, spleno- 
megaly, ascites, and varices. She died of liver 
failure within one year after the onset of 
jaundice. Two of the children had tumors 
obstructing the intrahepatic or extrahepatic 
ducts. All showed evidence of obstructive 
jaundice, and one showed marked abdominal 
distention and ascites. All died within one 
year after the onset of jaundice, despite sur- 
gical and x-ray therapy. Finally, one patient 
had a traumatic interruption of the common 
duct. This was repaired surgically by sutur- 
ing and performing a cholecystoduodenos- 
tomy. Although she improved after the opera- 
tion, cirrhosis and ascites developed seven 
years later, and she died from _ bleeding 
esophageal varices two years after that. The 
liver-function tests were within normal limits 
in all the patients in this group. 


Pathology.—The livers in this group were 
similar to those in the biliary atresia group, 
with two variations in two of the cases. These 
were the much greater distortion of the lobu- 
lar and liver-cell cords in the acquired ob- 
structive cases. This was not, as might be 
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expected, associated with a greater degree of 
inflammatory change. 


A description of the fatal case of choledo- 
chal cyst follows: 

This 6-year-old girl was said to have been well 
until one year prior to admission. At that time 
an increase in the size of the abdomen was noted. 
Despite repeated medical examinations, nothing ab- 
normal was found until two months prior to ad- 
mission, when an abdominal mass was felt. One 
month before admission she began to suffer fatigue, 
anorexia, and abdominal pain. She became pale, 
passed tarry stools, and had a hematemesis. On 
admission to the hospital she was seen to be very 
ill, with marked wasting, fluctuating icterus, as- 
cites, and hepatosplenomegaly. A firm, discrete, 
tender mass was felt in the right midabdomen. 
Esophageal varices were demonstrated by roentgen- 


Fig. 9—Biliary cirrhosis secondary to obstruc- 
tion due to a choledochal cyst. 


ogram, The laboratory studies revealed the pres- 
ence of a normochromic, normocytic anemia, and 
showed erythroid hyperplasia. 
for total 


the bone marrow 
The liver-function 
serum bilirubin between 6 and 30 mg. per 100 cc. 
with a 50 mg. one-minute reading, cephalin floc- 
culation tests 1+, thymol turbidity 1.0. The stools 
were clay-colored but occasionally contained bile. 
The urine intermittently contained bile but was 
otherwise normal. A_ diagnostic paracentesis 
yielded 300 ml. of fluid from which a cell block 
was prepared that was interpreted as containing 
malignant cells. Because of this finding, the poor 
condition of the patient, and the precipitant ter- 
minal course, no abdominal exploration was per- 
formed. She died in hepatic coma two weeks 
after admission. 

At autopsy the liver was moderately atrophic 
(Fig. $) and secondary evidence of portal hyper- 


studies gave values 


‘ 

f “War 

; 

te 

i 


CIRRHOSIS OF LIVER IN INFANTS 


tension was seen in the ascites, the enlarged spleen, 


and the dilatation of the superficial abdominal 


veins. Microscopically, a severe biliary cirrhosis 
was present, with broad portal triads containing 
many proliferated bile ducts. 


Comment.—The rarity of chronic inflam- 
mation in the gall bladder and subsequent 
cholelithiasis in the pediatric age group re- 
duces the importance of acquired obstruction 
of the common duct in the development of 
biliary cirrhosis to a small portion of that 
seen in the adult. 


C. Fiprosis OF THE PANCREAS 


Clinical Description.—Seven children with 
fibrosis of the pancreas were found to have 
obstructive biliary cirrhosis at postmortem 
examination. All of them showed typical 
signs of the disease, with a history of re- 
peated respiratory infections and an absence 
of trypsin in the duodenal secretions when 
tested. Four of the seven patients had easily 
palpable livers, and one developed jaundice 
shortly before death. In only one of the cases 
was the liver a significant factor as a cause 
of the death of the chiid. In this case the 
albumin was exceptionally low and then was 
associated with edema and ascites. Ascites, 
varices, and liver failure were not usually a 
part of the disease process. In but one of the 
seven children was significant liver damage 
suspected before death. Liver-function tests 
were negative in three children on whom they 
were performed. 

Pathology.—The livers in this group with 
the exception of the case detailed below 
showed focal lesions for the most part and 
were of normal weight. The lobular pattern 
was grossly distorted in many areas, but in 
intervening zones it was normal. In the in- 
volved areas congeries of proliferated small 
bile ducts were present, filling whole low- 
power microscopic fields. These were dis- 
tended with large opaque bile plugs. The 
stasis did not extend to either the largest 
ducts, the canaliculi, or the liver cells. Con- 
siderable fat was present in the liver cells, 
but the liver cells were not distorted. The 
periductal areas contained a considerable 
number of lymphocytes and polymorpho- 
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nuclear cells. The spleens were rarely (two 


of seven) significantly enlarged. None 
showed a pathologic change secondary to the 
liver lesions. 

The following case is illustrative of this 
condition. 


A diagnosis of fibrosis of the pancreas was first 
made in this 10%-year-old girl at the age of 4% 
years. The patient did fairly well over the suc- 
ceeding years on antibiotics and aerosol admin- 
istration, although she had always refused pan- 
creatin. 
during the early part of her life, decreased in the 
last few months. Ten days before death she de- 
veloped tachypnea, chest pain, anorexia, and fatigue. 
One week before admission she was placed on 
chlortetracycline (Aureomycin) and erythromycin 
therapy. On admission she was in severe respira- 
tory distress, with widespread rales heard in the 
the chest. The liver and spleen were greatly en- 
larged. A throat culture was positive for Pseudo- 
monas aeruginosa. Her terminal course was rapid, 
and death ensued in severe respiratory distress. 


Her appetite, which had been voracious 


At autopsy the patient was poorly nourished and 
developed. She had marked increase in the antero- 
posterior diameter of the chest. The periumbilical 
vessels were prominent and dilated. The lungs were 
very emphysematous and were covered with fibrous 
and fibrinous adhesions. The bronchi were dilated 
and the seat of bronchiectatic abscesses. Marked 
pulmonary fibrosis was present. There were large 
hilar and tracheal lymph nodes. The liver was 
much enlarged, weighing 1180 gm. (normal, 889 
gm.) (Fig. 10). It was grossly distorted, with very 
unevenly arranged large, smooth, green-yellow 
nodules interspersed with deep fissures of shrunken 
The large liver nodules were 
1-3 cm. in diameter. On cut surface broad irreg- 
ular strands of connective tissue were deeply bile- 
stained. Microscopically, there were regenerated 
lobules which were heavily and diffusely infil- 
trated with an abundant amount of fat (Fig. 11). 
No necrosis of hepatic cells was evident. The por- 
tal triads varied greatly in appearance from lobule 
to lobule. In some areas no increase in the triads 
was found, and here the bile ducts were normal in 
number and In other areas, the 
portal triads were greatly condensed to 5-10 times 


connective tissue. 


appearance. 
a normal width. There was tremendous prolifera- 
tion of the bile ducts, and each enlarged, dilated 
duct contained a broad opaque mass of bile that 
distended the duct. No bile stasis was noted away 
from the small ducts of the triads; the larger ex- 
cretory ducts were free of bile plugs. Inflammatory 
cells were present in the portal triads. These were 
chiefly lymphocytes and polymorphonuclear cells. 
A few inflammatory cells were present in the small 
bile ducts themselves. The spleen was enlarged by 
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Fig. 10.—Cirrhosis secondary to pancreatic fibro- 
sis. 


one-half its normal weight; it was congested, but 
no fibrosis or increase in the reticulum was present. 
The pancreas was atrophic to an extreme degree, 
the few remaining ducts and acini being distended 
with opaque plugs of inspissated secretion. Hemor- 
rhoids were noted but no esophageal varices. The 
lung cultures were positive for Friedlander’s bacil- 
lus, P. aeruginosa, and Streptococcus pyogenes. 


Comment.—Farber * has suggested that 
this cirrhosis appears to be secondary to intra- 
hepatic biliary obstruction, since the dilated 
small bile ducts are filled with a thick in- 
spissated eosinophilic material resembling 
that found in the pancreatic ducts of the same 
patients. The inspissation of the mucopro- 
teins in some of the finer intrahepatic bile 
ducts leads to their obstruction, dilatation, 
and proliferation. Secondary inflammation of 
the ductal or periductal structures may take 
place. The obstructive bile plugs in the smal- 
ler bile ducts are regarded as being another 
manifestation of the altered activity of the 
mucus-producing and other exocrine glands 
of the lungs, alimentary tract, and pancreas 
in cases of fibrosis of the pancreas. The age 
distribution of the children with cirrhosis in 
cystic pancreatic fibrosis varied from 5% 


Fig. 11—Same case as Fig. 10. The lobules 
contain much fat; the proliferated bile ducts are 
distended and contain opaque bile plugs; reduced 
43 from mag. X 100. Hematoxylin and eosin. 


months to 10% years, yet it may be of more 
significance that three of four of the cases 
dying after 6 years of age had cirrhotic 
lesions. This agrees with Bodian’s *° observa- 
tion that while proliferation of the bile ducts 
may be seen very early, fibrosis in the portal 
triads becomes increasingly prominent after 
one year of age. We do not find the high inci- 
dence of these focal lesions in the liver of 
the case that Bodian reports. 


The 7 cases presented here were obtained 
from a total of 160 cases of cystic fibrosis of 
the pancreas examined at autopsy. Though 
varying degrees of fatty infiltration were 
found at autopsy in pancreatic fibrosis in 
cases in which nutrition is poor, we have not 
observed any cases with nutritional cirrhosis. 
We do not believe the focal biliary cirrhosis 
described here is secondary to malnutrition 
as suggested by Webster and Williams * 
although the development of such alterations 
in the liver might be expected from the ex- 
perience of Chaikoff and co-workers * with 
depancreatized dogs. 


3. CIRRHOSIS OF THE LIVER DUE TO 
MISCELLANEOUS CAUSES 


Seven children developed cirrhosis of the 
liver due to miscellaneous causes. Two of 
the patients had glycogen-storage disease 
of an unusual type, two had galactosemia, one 
had cardiac cirrhosis of the liver associated 
with coarctation of the aorta and idiopathic 
medial hypertrophy of the pulmonary arteri- 
oles, one had cirrhosis associated with chol- 
angitis, and one had cirrhosis secondary to 
hemosiderosis arising from repeated trans- 
fusions in a patient with aplastic anemia. 

Example cases are given below. 


A. GLycoGEN-STorAGE DISEASE 


The patient was born after a normal pregnancy 
and uneventful delivery. The early infancy was 
not remarkable, but at 8 months of age the ab- 
domen gradually increased in size and the patient 
became anemic. On admission to the hospital at 
1% years, the infant was well developed and 
nourished, but the liver extended 12 cm. below 
the right and the spleen 9 cm. below the left costal 
margin. The urine had 0+-1+ albumin, 0+-1+ 
sugar and no cellular elements. There was an anemia 
of 7.2 gm. per 100 cc. and a leucocyte count of 
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2800, with a normal differential count. The blood 
chemical values were normal except for an in- 
crease in the free cholesterol portion to 47% of 
the total 163 mg. per 100 cc. and an elevated blood 
glycogen to 9.5 mg- per 100 cc. (normal 5-6 mg.). 
Epinephrine- and glucose-tolerance curves were 
normal. The thymol turbidity test was 4.2, thymol 
flocculation 3+-4+, cephalin flocculation 3+, with 
normal bilirubin values. Bone-marrow aspirations 
were within normal limits. A splenectomy, lymph 
node and liver biopsy, and gall-bladder removal 
were performed. The spleen was greatly enlarged, 
285 gm. in weight (normal, 33 gm.), and had fea- 
tures of congestive splenomegaly, as well as many 
foam cells in the sinusoids, which stained patchily 
for glycogen. Similar cells were present in the 
lymph node. The liver was cirrhotic with many 
large foam cells, having enormous opaque refractile 
vacuoles in the portal areas and sinusoids. Large 
amounts of glycogen were present in the liver cells 
in large opaque vacuoles. After splenectomy the 
leucocyte, platelet, and erythrocyte counts and the 
hemoglobin level rose to normal. The child was 
discharged and remained fairly well for one month, 
when she again entered the hospital for investiga- 
tion. While in the hospital she developed an 
otitis media, fever, tachycardia, and increased res- 
piratory rate. The lungs were clear, but the heart 
was enlarged, and the neck veins were distended. 
An electrocardiogram showed low T waves. In- 
creasing cardiac distress developed, and death 
ensued. 

At autopsy the infant was well developed and 
well nourished. The skin had a faint pigmentation, 
more consistent with carotenemia than icterus. The 
abdomen was protuberant. The pericardial cavity 
was distended with 160 ml. of turbid yellow fluid, 
and the entire visceral pericardium was coated with 
a creamy gray gelatinous exudate, which was sterile 
on culture and contained no organism on smear. 
The heart was twice the normal weight, but was 
not unusual in outline. Microscopically, there was 
an acute fibrinous organizing pericarditis and a 
mild myocardial hypertrophy. No abnormal vac- 
uolation of the muscle fibers was present. The lungs 
were atelectatic and edematous, with focal areas 
of proliferated alveolar macrophages. In the in- 
testinal lamina propria large pale mononuclear cells 
as described under the liver were found. The 
liver weighed 1980 gm. (normal, 384 gm.) (Fig. 
12); it was normal in shape but firm in con- 
sistency and pale yellow in color. The lobular pat- 
tern was greatly increased in prominence, with the 
centers standing out above the fibrotic interlobular 
septa. On cut section the same appearance was 
present, and the surface of the liver had an almost 
ivory appearance. The duct system was patent. 
Microscopically, the liver displayed a very marked 
distortion of the lobular and interlobular pattern, 
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Fig. 12.—Cirrhosis in association with glycogen- 
storage disease of the liver. Note also the distended 
pericardial sac, secondary to a pericardial effusion. 


with isolation of small lobules and frequently of 
individual liver cells by dense collagen bands (Fig. 
13). In the interstices of the collagenous bands 
were many foam cells with a light blue, finely 
vacuolate cytoplasm. Similar cells were also seen 
in the liver sinusoids. The liver cells showed much 
distortion and contained large distorting vacuoles 
with an almost crystallized refractile material in 
them. No significant inflammation was present. 
The foam cells of both the hepatic framework and 
the parenchyma stained heavily for glycogen, but 
no lipid was demonstrable. The parenchymal cells 
but not the macrophages gave a positive reaction 
with Hale’s mucopolysaccharide stain and a purple 
reaction with iodine. No bile stasis was present in 
the liver. The peripancreatic and periportal lymph 
nodes were enlarged (up to 3.5 cm.) and yellow- 
brown. Foam cells having a positive reaction for 
glycogen were present in the lymph sinusoids. 
Similar cells were found among lymphocytic col- 
lections in the interstitium of the kidneys as well 


Fig. 13—Same case as Fig. 12. Note the 
vacuoles in the parenchymal cells and the storage 
cells in the interstices of the broad portal triads; 
glycogen was present in both these areas; reduced 
\% from mag. X 225. Mallory’s aniline blue stain. 
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as in the bone marrow and thymus gland. No ab- 
normalities of the brain were recognized. Death 
was believed to be due to pericarditis and heart 
failure. A younger male sibling is known to have 
similar complaints of pericarditis and greatly en- 
larged liver and spleen. 


Comment.—These cases are distinct from 
the classical cases of von Gierke’s glycogen- 
storage disease associated with lipemia, fatty 
deposition in the liver, and enlargement of 
the kidneys due to glycogen and fatty deposi- 
tion. The latter do not usually show a cir- 
rhosis. In these two cases and in those of 
Andersen,® the stored glycogen was abnor- 
mal and had some of the properties of starch. 


B. GALACTOSEMIA 


‘This infant was the product of the first preg- 
nancy and had healthy parents. The family history 
is of interest in that the paternal great-uncle died 
of “sugar diabetes.” The delivery was uneventful, 
but following delivery the infant was listless and 
dehydrated, and nursed with difficulty. His dis- 
charge weight was 1 oz. above birth weight. At 
18 days of age projectile vomiting and diarrhea 
began. At 32 days of age the abdomen had become 
distended, with a “blue ring about the navel.” At 
39 days of age much free fluid was present in the 
abdomen, with an umbilical hernia and abdominal 
venous engorgement. The child was admitted to 
another hospital. Sugar (2%) was present in the 
urine, as well as albumin. At 43 days of age 
pitting edema was present in the lower extremities. 
After removal of 250 ml. of ascitic fluid the liver 
was palpable 5 cm. below the costal margin. The 
urine contained sugar and albumin. The leucocyte 
count was elevated to 53,950 but subsequently fell 
to within normal limits. The total protein was 
2.4 gm. per 100 cc. No antemortem blood sugar 
determination was carried out. One of two urine 
specimens was reported as containing no sugar, 
but this was during a period of low milk intake 
and vigorous intravenous therapy with dextrose 


Fig. 14.—Cirrhosis in association with galacto- 
semia; reduced 44 from mag. x 140. Hematoxylin 
and eosin. 
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solution. Repeated injections of salt-poor albumin 
were given to improve the plasma protein level and 
to replace protein removed by the repeated ab- 
dominal paracenteses. Because of poor food intake, 
5% oz. per 24 hours, dextrose and protein hy- 
drolysate (Amigen) solutions were given regularly 
to combat continued dehydration. Jaundice ap- 
peared on the sixth hospital day and increased 
steadily. A sulfobromophthalein test revealed a 
44% retention in 10 minutes. In spite of supportive 
therapy the child’s condition continued to regress, 
and she died on the 19th hospital day. 

At autopsy the infant was small and _ poorly 
nourished, with a marked generalized jaundice. 
The abdomen was distended, and the superficial 
vessels were dilated. There was a confluent bron- 
chopneumonia of the right middle and lower lobes 
of the lungs. There was 50 ml. of fluid in the 
peritoneal cavity. The bile ducts and gall bladder 
were anatomically normal and contained bile. The 
spleen was twice normal weight and microscopically 
was congested, with a slight increase in poly- 
morphonuclear cells in the red pulp. The liver was 
not over the usual weight but had a finely granular 
pattern, the depressed areas being green and the 
1-2 mm. nodules being tan-colored. It was very 
firm and cut with a grating sensation. The gross 
lobular pattern was maintained but accentuated. 
Microscopically, the liver showed marked shrinkage 
of the lobules due to loss of parenchymal cells 
(Fig. 14). The liver cells did not appear shrunke., 
but the liver-cell cords were disturbed. Numerous 
bile casts were present in the canaliculi, and the 
nuclei of the parenchymal cells were displaced to 
the edge of the cell away from the bile canaliculus. 
Little fat was present, but this was laid down next 
to the bile canaliculus. The liver-cell cords dis- 
played thus the characteristic “acinar” pattern seen 
in galactosemia. No inflammation was noted in the 
the lobules. The portal triads were greatly en- 
larged by fibrous tissue and by the presence of 
many proliferated bile ducts. Here again no sig- 
nificant degree of inflammation was present. A 
small amount of thin bile was present in a few of 
the bile ducts. None of them were dilated. The 
remainder of the pathological examination was un- 
remarkable except for enlargement of and bile de- 
posits in the kidneys. 

Comment.—Three other children coming 
to autopsy with a proved diagnosis of galac- 
tosemia in the first few weeks of life had 
only minimal increases in the width of the 
portal triads and could not be considered to 
have cirrhosis. 


C. Carpiac CIRRHOSIS 
This one-month-old infant was admitted to the 
hospital because of dyspnea and cyanosis for two 
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and one-half days. The first such attack had oc- 
curred at the age of 14 days; several attacks had 
followed, one of which required hospitalization and 
treatment with oxygen. On admission, shortly 
before death, the respirations were very rapid, 
cyanosis increased with crying, and marked re- 
traction of the ribs was present on inspiration. The 
heart was greatly enlarged; a poorly defined con- 
tinuous murmur was present. The liver was pal- 
pable at the umbilicus and the spleen 2 cm. below 
the costal margin. The heart was about twice the 
normal size, with dilatation and hypertrophy of the 
right side of the heart being most prominent. A 
fetal type coarctation of the aorta was present 
proximal to the closing ductus arteriosus. The pul- 
monary artery was thickened on gross examination, 
even within the lung parenchyma, and measure- 
ments on ratio of lumens to walls in small pul- 
monary vessels showed an unusually high number 
of small lumens and thick walls. The liver was 
slightly enlarged. The liver grossly displayed the 
sharp demarcation between right and left lobes due 
to increased fatty change and decreased vascu- 
larity often seen in livers of the newborn. Micro- 
scopically, the liver showed a well-advanced cardiac 
cirrhosis with central fibrosis and reversed lobular 
patterns which are found in the advanced cardiac 
cirrhosis of the adult (Fig. 15). This change was 
marked on the side of the decreased fat but mini- 
mal on the right lobe, where marked fatty meta- 


morphosis was present. 


Comment.—Cardiac cirrhosis appears to 
be an unusual finding in congenital heart dis- 
ease despite the often long-continued cardiac 
failure and severe passive congestion of the 
liver. The case cited above is thus doubly 
unusual because of the nature of the cardiac 
disease and the short duration of the disease. 
Cardiac cirrhosis is also infrequent in the 
children who die of rheumatic heart disease, 
none being present in our autopsy series of 
over 30 cases. 


D. Cirruosis ASSOCIATED WITH CHOLANGITIS 

This patient had cirrhosis of the liver associated 
with cholangitis. This was preceded by jaundice, 
clay-colored stools, and poor weight gain and 
clinically could not have been differentiated from 
neonatal hepatitis. Unfortunately, a biopsy of the 
liver was not done during the acute stage of 
the disease. At 4 months of age, the patient de- 
veloped intestinal obstruction due to adhesions. 
The patient was, therefore, reexplored, and death 
from cholangitis occurred during the postoperative 


period. 


Fig. 15.—Cardiac cirrhosis. The fibrotic bands 
connect the central veins of adjacent lobules; re- 
duced 44 from mag. X 155. Hematoxylin and eosin. 


This infant was born after a normal full-term 
pregnancy and delivery. One sibling is living and 
well. The stools were clay-colored shortly after 
the infant’s discharge from the hospital where he 
was born, but they subsequently again became 
yellow. The urine had been dark from the first 
few days of life. At 5 weeks of age jaundice was 
first noted at a medical check-up; it persisted but 
fluctuated until 8 weeks of age, when the child 
was admitted to the Children’s Medical Center. 
Then the infant was jaundiced and undernourished. 
The liver was 4.0 cm. below the costal margin and 
was firm and smooth, The spleen came 2.0 cm. 
below the costal margin. The stools were free 
from bile. The urine contained 1+ bile, and the 
serum bilirubin determinations were 4.0 mg. per 
100 cc. at one minute, with a total of 7.0 mg. The 
liver flocculation tests and total protein levels were 
normal. The Hinton reaction was negative. An 
exploratory operation revealed a normal extra- 
hepatic biliary tree with bile present in the gall 
bladder. After operation the jaundice began to 
fade, and bile appeared in the stools. A mild bout 
of ileus developed but subsequently subsided. A 
few days after discharge the patient developed 
cough and diarrhea; his jaundice, dark urine, and 
light-colored stools persisted. The physical find- 
ings remained the same as on the first admission. 
Diarrhea became increasingly severe. Finally the 
obstructive vomiting developed along with an ab- 
sence of peristaltic signs. A second operation for 
lysis of adhesions was performed, but the patient 
died soon after operation, at 4 months of age. No 
significant change in liver-function tests accom- 
panied this terminal illness. 

At postmortem examination the infant was 
icteric. The lungs were congested. There was 
75 ml. of bloody fluid in the peritoneal cavity 
from which an alpha-hemolytic Streptococcus and 
Escherichia coli were cultured. These organisms 
were also cultured from the right pleural cavity 
and both lungs. Numerous adhesions were present 
in the abdominal cavity; others had been recently 
lysed. 

An acute fibrinous peritonitis was present micro- 
scopically. The periportal and peripancreatic lymph 
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Fig. 16—Cirrhosis associated with cholangitis. 


nodes were involved with an acute inflammation. 
The liver extended 5.0 cm. below the costal margin 
and weighed 220 gm. (normal, 140 gm.) (Fig. 16). 
It was finely granular on the surface and cut sec- 
tion and was quite bile-stained. The extrahepatic 
ducts and gall bladder were all patent and con- 
tained bile. 

The microscopic pattern of the liver lobules was 
maintained, though the portal triads were fibrotic 
and considerably widened (Fig. 17). The liver-cell 
cords were shrunken and bile-stained, but few 
necrobiotic changes were seen in the parenchymal 
cells. At the periphery of the lobules the parenchy- 
mal cells contained considerable fat and bile. No 
multinucleated giant parenchymal forms were pres- 
ent. Much bile stasis was present in the canaliculi. 
The Kupffer cells were swollen and filled with 
bile. Bile-filled macrophages were also present in 
the portal triads. The bile-duct epithelium was 
swollen, and there was an increased number of 
ducts. Occasional periductal polymorphonuclear 
cells were found in the portal triads. The kidneys 
were enlarged and contained bile casts micro- 
scopically. No other significant pathologic findings 
were evident. 


Comment.—This case is unique in our 
series of cases of cirrhosis and neonatal hepa- 
titis. The pathological findings were quite 


Fig. 17.—Same case as Fig. 16. Marked prolifera- 
tion of the bile ducts is present. Plugs are present 
in the canaliculi of the lobules; reduced 4% from 
mag. X 150. Phosphotungstic acid hematoxylin. 


distinct and have some similarities to the find- 
ings in the livers of cases with biliary atresia. 
The picture fits closely the infectious cir- 
rhosis as described by MacMahon.*' The 
etiology of this hepatic lesion has been sug- 
gested to be in some cases of viral origin. 
Here it is thought to be more closely related 
to an ascending bile duct infection, as sug- 
gested by MacMahon. 


E. Crrruosis SECONDARY TO HEMOSIDEROSIS 


This patient was first admitted to the hospital 
at the age of 10 weeks because of pallor; a diag- 
nosis of hypoplastic anemia was established. The 
patient over the next eight and one-half years had 
80 hospital admissions, during which she received 
nearly 200 transfusions. Her bone marrow through- 
out maintained its hypoplastic character. At age 7% 
years she suffered an epidural abscess and vertebral 
collapse. At 8 she had a bout of congestive heart 
failure. At 8% years a splenectomy was done in 
an attempt to reduce the frequency of transfusion. 
Death came at 8% years, with an overwhelming 
pneumococcus infection of four days’ duration. 

The spleen, on surgical removal, was two times 
the normal weight and microscopically showed 
marked hemosiderosis with swelling and prolifera- 
tion of the sinusoidal lining cells. The Malpighian 
follicles showed the changes of “hypersplenism,” 
but no fibrosis of the splenic pulp was evident. 

The liver at autopsy weighed 1192 gm. (normal, 

852 gm.) (Fig. 18). The surface was distorted by 
the presence of nodules of various sizes, measuring 
0.4-1.0 cm. in diameter. The liver cut with in- 
creased resistance and had the same appearance on 
the cut surface. Microscopically, the liver was 
heavily impregnated by hemosiderin both in the 
Kupffer cells and the parenchymal cells; large 
masses of pigment were present in phagocytic cells 
of the portal triads (Fig. 19). The latter were of 
variable width, some only slightly over normal in 
width, others were very broad and sent wide bands 
of connective tissue into the lobules toward the 
central veins, thus distorting the lobules. No 
regenerative nodules were recognized. A slight in- 
filtration of lymphocytes and eosinophiles was pres- 
ent in the portal triads. 
The kidneys were 50% overweight and had nu- 
merous tubules whose cells were heavily im- 
pregnated with hemosiderin. Massive deposits of 
iron were also present in the pancreas, lymph 
nodes, heart, and adrenal glands. 


Comment.—Heavy deposits of iron may be 
found in the liver parenchyma and Kupffer’s 
cells in persons to whom a large number of 


transfusions have been given over a period of 
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liver results, or at most, only a small amount 
of periportal fibrosis. Regenerative nodules 
have not been described except in instances 
where some other pathological process was 
present. But cirrhosis has been described ac- 
companying “transfusional siderosis.” * In 
the present case, although no regenerative 
nodules were present, the gross scarring and 
the microscopic distortion of the lobules are 
believed sufficient to warrant a diagnosis of 
cirrhosis. This process is to be separated 
from idiopathic hemochromatosis *? in which 
cirrhosis is a uniform part of the patho- 
logical picture. The latter has not been de- 
scribed in children. 


COMMENT AND CONCLUSIONS 


The present study of cirrhosis of the liver 
was undertaken to determine the etiology and 
pathogenesis of this condition among infants 
and young children in our hospital popula- 
tion. It is apparent that this disease differs 
greatly from cirrhosis seen in children in 
other parts of the world. None of the cases in 
the present series showed the massive hepatic 
necrosis described in Hindu children or the 
enlarged fatty livers seen among the children 
with kwashiorkor in Africa and the West 
Indies. This is not surprising in view of the 
fact that none of the children in the present 
group suffered from either protein or vitamin 
deficiency to any marked degree. It was 
interesting to note also that none of the cases 
showed evidence of the classical Laennec’s 
cirrhosis, which is the commonest form of 
cirrhosis among adults. This may be due to 
the absence of alcoholism and severe nu- 
tritional disturbances in children, or it may 
represent a difference in response on the part 
of the liver in infancy and childhood. Instead 
of becoming damaged and replaced by fibrous 
tissue over a long period of years, the liver 
may either regenerate rapidly and completely 
or show rapid necrosis and degeneration 
without a marked regenerative process. 

The primary causes of cirrhosis of the 
liver in infants and children in this part of the 
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time.* In most instances no scarring of the 
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Fig. 18.—Cirrhosis secondary to  transfusional 
siderosis. 
world are hepatitis and congenital malforma- 
tions of the biliary tree. Although the latter 
is not unusual in a pediatric population, the 
frequency of cirrhosis associated with hepati- 
tis is a surprising and important one, sug- 
gesting that the disease is not entirely benign 
among children. This emphasizes the impor- 
tance of recognition of mild and subclinical 
cases without icterus and also of careful fol- 
low-up of known cases after signs and symp- 
toms have disappeared. Yet, in view of the 
large numbers of patients with acute infec- 
tious hepatitis in this area before and during 
the period covered by this survey, it is obvi- 
ous that cirrhosis is a relatively uncommon 
complication of hepatitis in childhood. 

The diagnosis of cirrhosis in galactosemia 
is relatively rare. This condition, .however, 
should always be considered in the differen- 
tial diagnosis of cirrhosis of the liver in chil- 
dren. 

Dr. Herbert Fanger, of the Rhode Island Hos- 
pital, Dr. Edward MacMahon, of the Boston Float- 
ing Hospital, Dr. Donald Brown, of the Beverly 
Hospital, and Dr. J. R. Bowman, of the Bowman 
Clinic, Johnson City, Tenn., gave permission for 
review of the slides on certain cases. 

The photomicrographs were made by Mr. John 
Carabitses. 


Fig. 19.—Same case as Fig. 18; reduced 4 from 
mag. X 120. Hematoxylin and eosin. 
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HE NONLIPID reticuloendothelioses 

are usually considered to include Hand- 
Schiller-Christian’s disease, eosinophilic 
granuloma of the bone, and acute dissemi- 
nated reticuloendotheliosis (Letterer-Siwe’s 
disease ). The latter is the least common of 
this group, approximately 41 cases having 
been previously reported. It is the purpose of 
this paper to contribute to the knowledge of 
this disease by reviewing the literature and 
reporting 15 additional cases. Our patients 
were 13 months or younger at the onset of 
the disease and illustrated classical features 
of acute disseminated reticuloendotheliosis. 
These characteristics included hepatospleno- 


Submitted for publication May 12, 1955. 

Fellow of the National Foundation for Infantile 
Paralysis (Dr. Riley). 

From the Departments of Pediatrics and Pathol- 
ogy, Vanderbilt University School of Medicine. 


HAND- 
| 


HISTIOCYTES 

RASH FOAM CELLS 

HEMORRHAGE BONE LESIONS 

ANEMIA EXOPTHALMOS EOSINOPHILES 
HEPATOSPLENOMEGALY DIABETES INSIPIDUS SOLITARY BONE LESION 


DISEASE SPECTRUM of NON-LIPID RETICULOENDOTHELIOSIS 


Fig. 1. 


ACUTE NONLIPID DISSEMINATED RETICULOENDOTHELIOSIS 


megaly, anemia, skin lesions, adenopathy, 
bone lesions, and recurring secondary infec- 
tions. With one exception all diagnoses were 
confirmed pathologically. 


HISTORICAL REVIEW 


The earliest reports of nonlipid reticulo- 
endotheliosis concerned Hand-Schiiller- 
Christian’s disease. These were by Smith,’ 
Kay,* Schiller and Christian * and 
resulted in characterization of the disease as 
a triad consisting of diabetes insipidus, ex- 
ophthalmos, and defects in membranous 
bones. Epstein ® initially suggested that the 
triad was not necessarily always present. In 
1931 Henschen ™ reviewed 57 cases of Hand- 
Schiller-Christian’s disease pointing to the 
marked variability in clinical and pathological 
pictures. He defined eight general types, sev- 
eral of which did not have the classical triad 
of signs. 

Weidman and Freeman‘ proposed that 
cholesterol-containing foam cells represented 
the essential lesion. Rowland * felt that foam 
cells were indicative of generalized lipid stor- 
age disease and stated that such cells devel- 
oped secondary to hyperlipemia. Sosman ** 
also adhered to the theory of abnormality in 
lipid storage, while Fraser ** felt that the 
reticuloendothelial system absorbed lipid 
from high cholesterol levels of body fluids. 
Thannhauser and Magendantz,'* noting 
absence of hypercholesteremia, felt that 
Hand-Schiiller-Christian’s disease was a pri- 
mary xanthomatosis with high tissue lipid 
levels. 

Interest was then focused on a related syn- 
drome first described by Abt and Denen- 
holz.* In 1931 Goldzieher and Hornick * 
accumulated 22 cases from the literature. 
Siwe ** then attempted to establish a well- 
delineated entity with eight clinical and 
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pathologic findings which included splenome- 
galy, hepatomegaly, a hemorrhagic tendency, 
lymphadenopathy, anemia, osseous involve- 
ment, and an increase in non-lipid-containing 
macrophages. He felt that the disease oc- 
currring exclusively in infants is neither 
hereditary nor familial. 

Galeotti, Flori, and Parenti '® in 1937 in- 
itially suggested that Hand-Schiiller-Chris- 
tian’s and Letterer-Siwe’s disease were re- 
lated variants of a basic pathological process. 
Wallgren,” after reviewing 23 cases of Hand- 
Schiller-Christian’s and Letter-Siwe’s dis- 
ease accumulated from the literature and his 
own clinic, suggested that Hand-Schiller- 
Christian’s disease and Letterer-Siwe’s dis- 
ease are the results of the same fundamental 
process. He observed that foam cells occurred 
only in those cases in which the duration was 
three months or more and suggested that lack 
of foam cells in Letterer-Siwe’s disease could 
be explained by its rapid termination with 
insufficient time for lipid accumulation. 

In 1940 Otani and Ehrlich *' and Lichten- 
stein and Jaffe ** independently recognized 
and studied a process consisting of a solitary 
granulomatous bone lesion, the chief histo- 
logic cell of which was the eosinophile. They 
considered it a disorder of the reticuloendo- 
thelial system distinct from Hand-Schiiller- 
Christian’s and Letterer-Siwe’s disease. Ad- 
ditional cases exhibiting multiple as well as 
solitary bone lesions appeared in the litera- 
ture.+ Farber *° in 1941 reported five cases 
and suggested that eosinophilic granuloma of 
bone was still another variant of the same 
process present in Hand-Schiller-Christian’s 
disease and Letterer-Siwe’s disease. 

Mallory ** also looked on the three dis- 
orders as being variants of one nonlipid dis- 
ease and differentiated them on the basis of 
patient’s age, histopathology, and distribution 
of lesions. He commented on the occasional 
presence of lipid-containing cells and focal 
bone lesions in cases otherwise typical of 
Letterer-Siwe’s disease. He felt that if re- 
ported cases were studied in order of chron- 
icity every grade of transition between the 
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three could be demonstrated. Others t sup- 
ported Mallory’s conclusions. 

Dennis and Rosahn * also looked on the 
three diseases as being related variants of 
the same process but felt that differences in 
basic pathology were the chief determinants 
of clinical course. Their adult case had histo- 
logic similarities to those seen in Letterer- 
Siwe’s disease. 

Some § did not agree with the concept of 
one basic disorder. Siwe*' expressed the 
opinion that Letterer-Siwe’s and Hand- 
Schuller-Christian’s diseases are separate 
entities. He feels that the presence of the 
histiocytic stage implies Letterer-Siwe’s dis- 
ease, whereas fibroplastic granulation with 
lipoid storage is present only in the chronic 
process. He also believes that eosinophilic 
granuloma is a distinct and separate localized 
process. He is of the opinion that the presence 
of foam cells is the most significant feature 
of Hand-Schiller-Christian’s disease and that 
such are not present to the same extent in 
the other disorders. He doubts the existence 
of transitional forms and feels that neither 
the age of the patient nor the duration of the 
disease influences the course. 

Two patients || have been reported in which 
there was a single bone lesion, histologically 
typical of eosinophilic granuloma, but who 
eventually developed visceral manifestations 
of Letterer-Siwe’s disease. The case of 
Freund and Ripps ** had generalized lymph- 
adenopathy at onset due to nonlipid reticulo- 
endothelial hyperplasia but seven months 
later developed bony defects. Foot and 
Olcott *° also reported skeletal involvement 
in the acute form of the disease. Engelbreth- 
Holm and co-workers ** demonstrated the 
gradual progression of solitary bone lesions 
(eosinophilic granuloma) to Hand-Schuller- 
Christian’s syndrome. 

Steele reported a case of Letterer-Siwe’s 
disease with lipid-containing cells in the 
thymus and lungs, the other tissue showing 
nonlipid macrophages. Another patient 
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with diabetes insipidus had a destructive 
femoral lesion showing areas of extensive 
eosinophilic infiltration and other areas of 
lipid-containing-histiocytic infiltration. Skin 
lesions have now been reported in all three 
disorders, and bone lesions present in all 
three cannot be differentiated roentgeno- 
graphically. Eosinophiles are characteristic- 
ally found in the bone lesions of eosinophilic 
granuloma, but Love and Fashena™ also 
found large numbers of them in cervical 
lymph nodes of such a patient. Lichtenstein ** 
and others *' feel that Hand-Schuller-Chris- 
tian’s disease may occasionally progress 
rapidly and develop changes compatible with 
Letterer-Siwe’s disease. Much has been 
written { concerning eosinophilic granulomas 
with involvement of skin, lungs, and other 
tissues. 

Since many clinical and pathological find- 
ings in Letterer-Siwe’s disease are compati- 
ble with an inflammatory process, an infec- 
tious agent has long been suspected. Jaffe and 
Lichtenstein # feel that the three syndromes 
are different clinicoanatomic expressions of 
the same disorder resulting from a unique 
inflammatory reaction to some unknown in- 
fectious agent. Green and Farber ** believed 
the process to be infectious but were unable 
to transmit the disease to laboratory animals. 
In 1939, Agress and Gray ** in reporting a 
case of disseminated histoplasmosis concluded 
that the reticuloendothelial hyperplasia in this 
disease is quite similar to that in Letterer- 
Siwe’s disease. Christie and co-workers *° 
have discussed the differential points between 
acute reticuloendotheliosis and generalized 
histoplasmosis. No specific etiologic agent 
has been consistently identified, even though 
Samonella paratyphi coliform organ- 
isms,* paracolon bacillus,** Brucella, and 
acid-fast organisms ¢ have been isolated from 
patients with clinical pictures resembling 
nonlipid reticuloendotheliosis. 


{ References 29, 33, 35-37, and 55. 

# References 27 and 57. 

* Hillman, J. W. (Nashville, Tenn.): Personal 
communication to the authors. 
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RETICULOENDOTHELIOSIS 


REPORT OF CASES 

Case 1 (K. S.).—This 15-month-old white boy 
had been in good health until five months prior to 
admission, when he developed anorexia, irritability, 
weight loss, and regression of previous develop- 
mental achievements. 

Three months prior to admission, pallor, fever, 
and pain on passive motion appeared, and x-ray 
examination of the spine revealed osteolytic lesions. 
Six weeks prior to admission he developed a 
generalized maculopapular rash and an increased 
number of bone lesions. Lymph-node biopsy re- 
vealed changes compatible with “Hand-Schiiller- 
Christian’s disease.” 

On admission to Vanderbilt University Hospital, 
the child was irritable, febrile, lethargic, pale, and 
emaciated. A hemorrhagic, scaly, maculopapular 
rash was present in addition to hepatosplenomegaly, 
lymphadenopathy, and anemia. Roentgenograms re- 
vealed destructive lesions in the skull, extremities, 
ribs, and spine and extensive pulmonary infiltration. 
On supporative treatment, the child had progression 
of his disease, dying shortly after admission to the 
hospital. 

Autopsy —The body was icteric and emaciated, 
with lymphadenopathy involving cervical, axillary, 
inguinal, mesenteric, and, to a less extent, hilar 
lymph nodes. These were discrete, firm, and brown 
on section. A generalized papular hemorrhagic rash 
was present. Nodules in one rib and in the sternum 
were yellow and gelatinous on cross _ section. 
Petechial hemorrhages were present on several 
serosal and mucosal surfaces. The thymus was 
prominent and contained numerous small hemor- 
rhages. Both lungs were heavy, showing many 
small yellow nodules, often in a peribronchial loca- 
tion. Small nodules were present in the stomach 
mucosa. The liver was markedly enlarged, with 
numerous light yellow opacities beneath the capsule 
and on the cut surface. The spleen was very large, 
with focal hemorrhagic brown nodules. All bones 
examined had yellow, opaque marrow. 

Microscopic Examination—Focal collections of 
large mononuclear cells under an intact but scaling 
epithelial layer characterized the skin lesions (Fig. 
3). In the lung there were granulomas (Fig. 4) 
of varying size containing large mononuclear cells, 
some fibrous tissue, and giant cells with abundant 
pink cytoplasma and numerous round nuclei. Such 
lesions occurred around bronchi as well as within 
the parenchyma of the lung. There was no associ- 
ated necrosis. Kupffer cells of the liver were 
prominent and actively phagocytic, while peri- 
portal collections of large phagocytes were uni- 
formly present. Lymphoid corpuscles of the spleen 
were inconspicuous, but innumerable large mono- 
nuclear cells, some occurring as nodular collections, 
were present in the sinusoids. Red-cell phagocytosis 
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Fig. 2 (Case 1).—Showing rash, adenopathy, and 
emaciation. 


was marked in the spleen as well as lymph nodes 
: and bone marrow. Small focal clumps of more im- 
mature mononuclear cells were present in the 


Fig. 3 (Case 1).—Skin lesion, exhibiting nodular, 
subepidermal collection of large mononuclear cells. 
Note dessication and fragmentation of overlying 
epithelium, 
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spleen. The lymph-node architecture was dis- 
rupted by infiltration of large phagocytic cells. 
Giant cells were also abundant, and only small 
groups of mature lymphocytic cells persisted. The 
same alterations were noted in the thymus, where 
the process was granulomatous in appearance. 
Normal bone-marrow elements were largely re- 
placed with nodular formations of phagocytes, 
often with hemosiderin particles in their cytoplasm. 
Focal granulomas were present in the mucosa of 
the intestine and ureter and in the interstitial tissue 
of the pancreas. Similar collections were prominent 
in the cortex of the kidney, often in close proximity 
to a glomerulus but with no significant morpho- 


Fig. 4 (Case 1).—Lung. Nodular 
accumuiation of huge mononuclear cells, lympho- 
cytes, and some segmented cells. 


subpleural 


logic alteration of these structures or adjacent 
tubules. Focal tubular dilatations suggesting ob- 
struction were noted. 


Comment.—Pathologically this case ex- 
hibited all features necessary to establish the 
diagnosis of disseminated reticuloendotheli- 
Osis. 


Case 2 (B. D.).—A one-year-old boy who was 
well until six months previously, when he developed 
purulent otorrhea and fever. This was followed by 
a rash appearing first on the forehead and hands 
and later covering the entire cutaneous surface. 
On hospital admission he was well nourished and 
developed, but pale and febrile with a generalized 
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_ Fig. 5 (Case 2).—Lung, with distinctive infiltra- 
tion of large histiocytes into interstitium about 
bronchi and vessels. 


papular rash, particularly prominent over the scalp, 
neck, abdomen, and inguinal areas. Hepatospleno- 
megaly, otitis media, and lethargy were also present. 
Roentgenograms showed extensive pulmonary in- 
filtration but normal bones. A simple mastoidectomy 
was performed because of persistent otorrhea. After 
one month’s hospitalization, he developed pneumo- 
thorax and died shortly afterwards. 

Autopsy—The body was emaciated, though 
normally developed. There was a_ generalized 
papular skin rash, with hemorrhagic areas in many 
of the lesions. Shotty nodes were palpable in the 
cervical, axillary, and inguinal areas. The thymus 
seemed larger than normal, with one area of 
softening. The lungs were well expanded though 
slightly firm to palpation, while the liver was 
greatly enlarged, with fine nodularity on the 
surface and on cross section. Bile ducts contained 
inspissated bile, but the larger ducts were patent. 
The spleen was large, with a tense capsule, and cut 
surface showed no focal lesions. Both ureters 
exhibited diffuse mucosa thickening and granularity 
in their superior portions. The bone marrow was 
spongy and red. 

Microscopic Examination—The skin showed 
focal nodules of large histiocytic cells beneath the 
surface epithelium, often with associated hemor- 
rhage. Sections of lymph nodes revealed a quanti- 
tative increase in large mononuclear cells within 
the sinusoids, though the over-all architecture was 


preserved. These cells exhibited marked phagocy- 
tosis of red cells and cellular debris and occasionally 
contained lipid droplets in their cytoplasm. The 
lungs showed a remarkable interstitial infiltration 
of the same large mononuclear cells, with a con- 
spicuous localization of these cells in the peri- 
bronchial and perivascular areas (Fig. 5). In the 
liver the lobular pattern was accentuated by mono- 
nuclear cell accumulation, fibrosis, and bile-duct 
proliferation in the periportal areas. Intralobular 
bile stasis was evident, though the bile ducts con- 
tained no casts. In the spleen large mononuclear 
cells were conspicuous and formed nodular collec- 
tions. Accumulations of large mononuclears and 
fibrous-tissue proliferation were also prominent in 
the sections of ureter, while focal collections of the 
same cells were evident in the mucosa of the 
stomach and gall bladder. A few small focal collec- 
tions of large mononuclear cells were noted in the 
renal cortex. The thymus was very heavily infil- 
trated with these same cells; many had fat droplets 
in their cytoplasm. The bone marrow showed 
normal hemopoietic tissue, and large mononuclears 
were rare. 


Comment.—Generally the lesions in dif- 
ferent organs were similar, and eosinophiles 
were frequently present. A variable amount 
of fibrosis was evident in the hepatic, splenic, 


and uretheral lesions. Phagocytic activity of 
the characteristic cells was marked in some 
lesions and minimal in others. The pulmonary 
and hepatic lesions were particularly char- 
acteristic of acute disseminated reticuloendo- 
theliosis. 


Case 3 (G. F. C.).—A 3-month-old girl developed 
a rash on her legs three weeks prior to hospitaliza- 
tion and was eventually referred to Vanderbilt 
University Hospital because of extreme irritability, 
persistent fever, vomiting, and lethargy. She was 
well nourished and developed, but appeared ex- 
tremely irritable, with a temperature of 102.6 F. 
Physical examination revealed a_ generalized 
maculopapular rash and secondary cutaneous infec- 
tion with exfoliation. There was no evidence of 
adenopathy or hepatosplenomegaly. Bilateral pul- 
monary infiltration was present roentgenographi- 
cally. She did poorly on symptomatic treatment, 
dying after several days. Reticuloendotheliosis was 
not suspected clinically. 


Autopsy—General development was normal, but 
subcutaneous edema was present. Encrusted pust- 
ular lesions covered the entire body, with areas 
of exfoliation. Neither external nor internal lymph 
nodes were appreciably enlarged. The serosal 
cavities showed no increased fluid. The lungs 
exhibited numerous areas of consolidation, more 


327 


4 
= 
45 
© 
e in 


evident posteriorly. The lymphoid tissue of the 
ileum was prominent, and the liver was not re- 
markable in size or appearance. The spleen was 
moderately enlarged, with firm consistency but 
without focal lesions. The remaining organs were 
within normal limits. 

Microscopic—Small amounts of coagulated pro- 
tein were present in some alveoli. The most strik- 
ing pulmonary change was a diffuse infiltration of 
histiocytes into the interstitial tissue, with thicken- 
ing of alveolar septa and spillage of these cells 
into the alveolar spaces. Peribronchial and _ peri- 
vascular accumulations were prominent, but this 
process was somewhat patchy in distribution. 
Similar cells were present in small numbers in the 
interstitium of the heart, and heavy infiltrations of 
the same cells were seen in the thymus, the mucosa 
of the appendix, the ileum, and beneath the intact 
epithelium of the skin. The spleen showed numerous 
large hemosiderin-containing phagocytes in the 
sinusoids, the Malpighian bodies being small and 
inconspicuous. Lymph nodes showed the same in- 
filtration of large phagocytic cells, with relative 
absence of lymphoid tissue. Focal accumulations of 
these large phagocytes were present about the 
portal triads of an otherwise normal liver. In the 
bone marrow the erythropoietic islands were scarce, 
but there was no significant infiltration of mono- 
nuclear cells. The renal cortex showed numerous 
focal accumulations of large mononuclear cells, 
often in proximity to normal glomeruli and tubules. 


Comment.—No cultures were made at the 
time of autopsy. In this case there seemed to 
be a general atrophy of lymphoid tissue and 
a remarkable proliferation of large phago- 
cytic cells. Lymph-node enlargement was not 
noted. The microscopic picture was that of 
disseminated reticuloendotheliosis. 


Fig. 6 (Case 4).—Dor- 
sal view, showing charac- 
teristic rash. 
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DISEASES OF CHILDREN 

Case 4 (M. J.).—A 9-month-old girl became ill 
four months prior to hospitalization. She rapidly 
developed generalized rash, bilateral otorrhea, in- 
creasing pallor, fever, irritability, and gingival 
bleeding. On physical examination she was poorly 
developed, undernourished, critically ill. 
Generalized glandular enlargement, hepatospleno- 
megaly, anemia, and hemorrhagic maculopapular 
rash were present, the rash being more prominent 
about the scalp, shoulders, back, and inguinal areas. 
The clinical diagnosis was acute reticuloendo- 
theliosis. Whole-blood transfusions and sulfathiazole 
were given, but after three days’ hospitalization she 
was taken home, where she died. No tissues were 
examined microscopically; however, the clinical 
course and physical findings were classical of dis- 
seminated reticuloendotheliosis (Fig. 6). 


Case 5 (E. D.).—This 7-month-old girl developed 
a pruritic maculopapular rash on her forehead 
several months prior to hospitalization. She did not 
respond to symptomatic treatment, and the lesions 
became more extensive, involving primarily the 
abdominal and inguinal regions in addition to the 
scalp. Two weeks prior to admission purulent nasal 
and oral discharge was noted. She was thought to 
have had intermittent low-grade fever for several 


weeks. 


On hospitalization she was well nourished, well 
developed, restless, and irritable, with a seborrheic 
hemorrhagic rash on her scalp, trunk, and inguinal 
areas. She was pale and had otorrhea, stomatitis, 


gingivitis, hepatomegaly, and splenomegaly. 

Blood culture showed no growth, but exudate 
from the auditory canal grew Staphylococcus 
aureus. Animals inoculated with blood and tissue 
of the patient remained healthy. Roentgenograms 
of bones were normal. Microscopically the skin 
lesions were typical of disseminated reticuloendo- 


theilosis. 
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Fig. 7 (Case 5).—Front view, showing char- 
acteristic rash. 


She was given whole-blood transfusions but died 
after several weeks. 

Biopsy of Skin—The superficial epithelium was 
intact but thin over a 3 mm. area which represented 
the lesion. A mass of large mononuclear phagocytes 
with fairly abundant cytoplasm elevated the over- 
lying epithelium and was sharply confined to the 
corium just beneath the surface epithelium. No 
appreciable phagocytosis was present, and, aside 
from extravasated red cells in the midportion, 
mononuclear cells made up the entire lesion. 

Case 6 (W. B.).—This 6-month-old girl was well 
until two months prior to admission, when she 
developed anemia with loss of appetite and weight. 
Six weeks prior to admission she was given several 
whole-blood transfusions. At this time she had bi- 
lateral otorrhea and diminution of platelets. On 
hospitalization at Vanderbilt she was found to have 
anemia, edema, and hepatosplenomegaly in spite of 
the fact that she was well nourished and developed. 
No skin lesions or adenopathy were noted. She died 
three weeks later, with the clinical diagnosis of 
leukemia, although bone-marrow examination had 
not indicated such. 

Autopsy.—The development and nutrition of the 
body appeared normal. The skin showed no lesions 
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but was pale and yellow. The sclerae were not 
icteric. External lymph nodes were not palpable 
The serosal cavities were free of fluid, while the 
heart and lungs were not remarkable grossly. Liver 
and spleen were markedly enlarged, but on cut 
section the liver contour and structure were normal 
except for a slight focal yellowish mottling. The 
spleen had a tense capsule and on cut section was 
soft and red with no focal lesions. There was a 
nodule of aberrant pancreatic tissue in the mesen- 
tery of the upper small intestine. No other gross 
abnormalities were noted. 

Microscopic.—Focal interstitial accumulations of 
large mononuclear cells were seen in the lung, 
but such areas were not numerous. There was ac- 
centuation of the lobules of the liver due to collec- 
tions of mononuclear phagocytes and round cells in 
the vicinity of the triads. Islands of hemopoietic 
tissue were present in the liver and in the spleen, 
both of which were congested and diffusely infil- 
trated by actively phagocytic histiocytic cells. The 
lymphoid nodules in the spleen were small and in- 
conspicuous. A section of lymph node showed loss 
of germinal centers and infiltration with large 
mononuclear cells. Red-cell phagocytosis was very 
prominent in the lymph node and in the bone mar- 
row. Hemopoietic tissue in the marrow seemed 
decreased in amount, and marrow spaces contained 
numerous large phagocytes. Aggregates of similar 
cells were prominent in the adrenal medulla, the 


Fig. 8 (Case 6).—Kidney. Focal cortical infiltra- 
tion of large mononuclears, lymphocytes, and some 
neutrophiles. Note normal glomeruli and dilated 


tubules. 
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Fig. 9 (Case 7).—Photograph and roentgeno- 
gram showing rash, adenopathy, emaciation, and 
osteolytic lesions of skull. 


interstitium of the pancreas, and focally through- 
out the renal cortex (Fig. 8). 

Proteus vulgaris was grown in a blood culture 
but was considered a contaminant. 


Comment.—In this case, proliferation of 
actively phagocytic histiocytes was the most 
conspicuous feature. Atrophy of lymphoid 
tissue was prominent. 


Case 7 (J. J.)—A _ 13-month-old boy three 
months prior to admission had a respiratory infec- 
tion followed by persistent otorrhea and fever. A 
mass then developed in the posterior auricular 
region, and following mastoidectomy the operative 
wound continued to drain in spite of penicillin 
therapy. A few days before hospitalization, general- 
ized maculopapular rash and petechiae appeared. 

On physical examination the child was febrile, 
malnourished, irritable, and acutely ill. Both the 
primary and hemorrhagic rash were more pro- 


Fig. 10 (Case 7).—Lymph node with massive 
infiltration of histiocytic cells (+). Arrow indicates 
tissue. 
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nounced in the skin folds, particularly the inguinal 
area. A destructive lesion was present behind the 
left ear, and hepatosplenomegaly was present. 
Roentgenograms revealed bilateral pulmonary in- 
filtration and destructive areas throughout the skull, 
ribs, and extremities. The clinical diagnosis of dis- 
seminated reticuloendotheliosis was confirmed by 
lymph-node biopsy. He failed to respond to peni- 
cillin, 1200 r of x-radiation, and radioactive man- 
ganese. He died one month after being discharged 
from the hospital. 

Biopsy of Lymph Node—A few germinal centers 
persisted, but the lymphoid structure was largely 
replaced by massive infiltration of rather uniform 
cells of the histiocytic type (Fig. 10). The few re- 
maining cords of lymphocytic cells were compressed. 
No necrosis was present. Isolated infiltrating cells 
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were quite like the phagocytic reticuloendothelial 
cells found in a normal lymph node. The nuclei 
were reniform or twisted, and the cytoplasm was 
fairly abundant, sometimes containing vacuoles and 
bits of phagocytosed debris. Occasional mitoses 
were encountered, and some eosinophiles were 
present. The impression was massive infiltration 
of lymph node by histiocytes of variable maturity 
with replacement of normal elements. 

Case 8 (J. H. [Sibling of Case 15])—A 14%- 
month-old boy five weeks prior to hospitalization 
developed rhinitis, bronchitis, fever, and increasing 
pallor. He was hospitalized because of diarrhea 
and abdominal enlargement. Physical examination 
revealed poor nutrition and development, marked 
irritability, fever, pallor, cervical adenopathy, 
hepatosplenomegaly, and anemia. He was thought 
to have histoplasmosis. Shortly after admission, 
hemorrhagic manifestations occurred. Treatment 
with penicillin, serum albumin, and whole-blood 
transfusions did not alter his course. He died two 
weeks after hospitalization. 

Autopsy—Nutrition and development of the 
body were normal. Petechiae were noted about the 
mouth. Firm, slightly enlarged lymph nodes were 
present in the cervical and inguinal regions, with 
masses of moderately enlarged, matted nodes in the 
mesenteric, periaortic, and hilar areas. Focal pul- 
monary atelectasis was present in the lungs. The 
liver was greatly enlarged but with a normal 


Fig. 11 (Case 8).—Liver, exhibiting periportal 
infiltrate. 
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Fig. 12 (Case 8).—Cerebellum. Cellular infiltra- 
tion into subarachnoid space. 


lobular pattern. The spleen was large, bloodly, and 
friable, with no focal lesions. The sternal bone mar- 
row was dark red, while the vertebral marrow was 
pink and dry. An area of subarachnoid hemorrhage 
was present in the frontal area of the brain. 

Microscopic.—Peribronchial collections of large 
phagocytes were prominent in the lung, and 
nodular collections of similar cells with an admix- 
ture of lymphocytes were present in the duodenal 
mucosa. A granulomatous infiltration of large 
mononuclear cells, lymphocytes, and some eosino- 
philes was constantly present in the portal areas 
of the liver (Fig. 11). Similar infiltration was 
present in the interstitial tissue of the pancreas. 
The gall bladder wall, adrenal medulla, and prostate 
showed the same lesions, and nodular collections of 
histiocytes occurred focally in an otherwise normal 
renal cortex. The Malpighian bodies in the spleen 
were normal in appearance, but there was a diffuse 
and heavy infiltration of large mononuclear cells 
in the sinusoids, where red cell phagocytosis was 
marked. The architecture of the lymph nodes was 
maintained, but they contained tremendous numbers 
of large phagocytes. Many of these cells had vacu- 
olated cytoplasm. The hemopoietic tissue of bone 
marrow was scanty, with large numbers of macro- 
phages containing erythrocytes within their cyto- 
plasm. Histiocytes and lymphocytes were present 
in the renal cortex. 

Sections of the brain revealed marked infiltration 
of large phagocytic cells and round cells into the 
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meninges, and all sections of brain revealed peri- 
vascular cuffs of similar cells (Fig. 12). 

Blood culture showed no growth, and attempts 
to isolate organisms from lymph nodes, 
and lungs were unsuccessful. 


spleen, 


Comment.—This case exhibits the typical 
findings of disseminated reticuloendotheliosis. 


Cellular infiltration of the meninges was not 
seen in our other cases where the brain was 
examined. 


Case 9 (V. S.).—A 5-month-old girl was noted 
at birth to have small dark crusts over the palms, 
soles, trunk, and scalp. The lesions disappeared 
after one week, but during this time she developed 
cervical adenopathy and pain on movement. Three 
months prior to admission gingival bleeding was 
noted, and two months prior to admission a cystic 
mass developed in the right parietal area. She 
became very irritable and finally developed labored 
respirations. Roentgenograms revealed destructive 
changes throughout the pelvis and skull and pul- 
monary infiltration. The patient was referred to 
Vanderbilt University Hospital with the diagnosis 
of Letterer-Siwe’s disease. 

On physical examination she was critically ill, 
underdeveloped, and malnourished. She had palpable 
bony defects in the skull, pallor, generalized glandu- 
lar enlargement, and hepatosplenomegaly. There 
was roentgenographic evidence of osteolytic lesions 
in extremities, skull, and pelvis; bilateral pulmo- 
nary infiltration, and right pneumothorax. Lymph- 
node biopsy confirmed the diagnosis of disseminated 
reticuloendotheliosis. She died approximately two 
months ‘later. 

Biopsy of Lymph Node.—The material from this 
case is no longer available for review. One of us 
orginally interpreted the microscopic changes as 
being typical of acute disseminated reticuloendo- 
theliosis. 

Case 10 (B. D.).—A 4-week-old girl was hospi- 
talized because of abdominal enlargement that had 
been noted for one week. Physical examination 
revealed the child to be poorly nourished and poorly 
developed, with hepatosplenomegaly, fever, and 
anemia. No rash was present, and x-rays of chest 
and bones were normal. Fever persisted on treat- 
ment with whole-blood transfusions, chloramphen- 
icol (Chloromycetin), and chlortetracycline (Aureo- 
mycin). She developed bilateral otorrhea and died 
after The clinical 
acute reticuloendo- 


hospitalization. 
disseminated 


weeks 
was 


two 
diagnosis 
theliosis. 

Autopsy—The body was emaciated, though 
fairly well developed. A few papules were present 
over the lower chest and abdomen and about the 
external genitalia. The superficial lymph nodes 
were not enlarged, and the mesenteric and hilar 
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nodes were small and pink. Fibrinous adhesions 
were present at the right lung base. The lungs 
were well expanded and somewhat rubbery to 
palpation and showed some loss of crepitation. Two 
very small areas of suppuration were found at 
the right lung base. The liver was markedly en- 
larged, with millet-sized, yellow nodules beneath 
the capsule and on cut section. The spleen was 
very firm, with a few fibrinous adhesions over the 
and cut dark firm, 


No other gross abnormalities were 


surface, section was maroon, 


friable. 


noted. 


and 


Microscopic—Sections of skin revealed a diffuse 
scattering of mononuclear phagocytes in the corium. 
Similar cells were noted in the interstitium oi 
the heart. Fibrin was present over the pleura, and 
the lungs showed a striking degree of infiltration 
with large phagocytic cells most prominent in the 
interstitial areas this 
massive as to obliterate the air sacs. In other areas 


tissue. In many was so 
the process was less marked. Periportal collections 
of similar large mononuclear cells were regularly 
present in liver sections. The spleen showed small 
lymphoid follicles, with nodular collections of 
rather immature mononuclear scattered 
through the engorged pulp. Numerous different 
lymph nodes showed the same picture of apparent 
loss of architecture, with only scattered lymphocytic 
clumps present. The were filled with 
large mononuclear cells of varying maturity, but 
without nodule formation. No necrosis was present. 
The bone marrow showed normal elements, but 
histiocytes with phagocytosed red cells were nu- 
merous. Focal collections of similar large mono- 
nuclear cells were seen in the adrenal medulla and 


cells 


sinusoids 


throughout the renal cortices. 

Staphylococcus albus was grown from the lung 
but was thought to be a contaminant. Blood culture 
showed no growth. 


Comment.—The microscopic lesions in the 
lymph nodes, spleen, liver, and lungs estab- 
lish the diagnosis of acute disseminated re- 
ticuloendotheliosis. 


Case 11 (B. H.).—This 8-month-old girl three 
months prior to her first hospitalization developed 
cough, anorexia, and weight followed one 
month later by “pneumonia” and ulceration of nasal 


loss, 


and oral mucosa. 

On physical examination, in addition to the ulcer- 
ative lesions, she had bilateral bronchopneumonia, 
pallor, and hepatosplenomegaly. She was thought 
to have histoplasmosis, but this could not be con- 
firmed. She was dismissed from the hospital, but 
after fever recurred she was readmitted. There were 
many bleeding lesions on the mucocutaneous junc- 
tion of the nose and mouth. X-rays revealed ex- 
tensive pulmonary infiltration. Biopsy of the liver 
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confirmed the diagnosis of acute reticuloendotheli- 
osis. She failed to respond to 900 r of x-radiation, 
was discharged from the hospital, and died shortly 
afterward. 

Liver Biopsy.—The portal areas were accentuated 
by fibrosis and increased cellularity. Fibrous tissue 
and cellular infiltrate consisting of both macro- 
phages and lymphocytes outlined the periphery of 
the liver lobule. 

Case 12 (W. W.).—This white boy was hospi- 
talized at 6 months of age with lethargy from 
birth and intermittent diarrhea, vomiting, and fever 
developing more recently. The child was poorly 
nourished and could not roll over or support his 
head. A macular rash was present over the anterior 
chest, and hepatosplenomegaly was striking. Acute 
disseminated reticuloendotheliosis was suspected 
clinically and confirmed pathologically after splenec- 
tomy and lymph-node biopsy. Following x-radiation 
of the anterior and posterior abdomen, he was 
discharged improved but was readmitted at 8 
months of age with bacteriologically proved pneu- 
mococcal meningitis. With this infection he had 
little febrile or leucocytic response. He appeared 
well after antibiotic therapy but was again admitted 
at ages 10 months, 13 months, and 16 months with 
pneumococcal meningitis. Attempts including crani- 
otomy to determine a source of these infections 
were unsuccessful. The serum electrophoretic pat- 
tern was normal. The influence of splenectomy in 
infants as discussed by King and Shumacker °* may 
have played a role in the recurrent infections of 
this patient, but obviously this cannot be incrim- 
inated in the face of his underlying disease. 

During treatment of recurrent bouts of meningitis, 
signs of his original disease became less conspicuous, 
as evidence of damage 
became more apparent. At the age of 2% years 
his weight was 33% Ib. and there was no evidence 
appeared mentally 


central-nervous- system 


of reticuloendotheliosis. He 
retarded. 

Biopsy of Spleen and Liver—The general archi- 
tecture of the maintained, and the 
Malpighian bodies were normal. There was general- 
ized increase in cellularity, and there were nodular 
accumulations of mononuclear cells (Fig. 13). These 
collections resembled tubercles without caseation. 
Many of the cells within the nodules had vacuolated 
cytoplasm. Neither foreign bodies nor doubly 
refractile material were found. 

Cellularity of the portal areas of the liver was 
increased, with aggregates of large mononuclear 
cells, eosinophiles, plasma cells, and lymphocytes. 
Occasional nodules of mononuclear cells similar 
to those found in the spleen were present. There 
was moderate fatty degeneration of the liver cells. 


spleen was 


Comment.—The tendency of large mono- 
nuclear cells to occur in nodular accumula- 
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Fig. 13 (Case 12).—Spleen. Nodular accumula- 
tions of large mononuclear cells. 


tions was pronounced in this case. These 
aggregations resemble the lesions of Boeck’s 
sarcoid, and this diagnosis cannot be excluded 
entirely on the basis of the microscopic find- 
ings. The tendency of the large mononuclear 
cells to occur in nodules has been noted in 
other cases by ourselves and other authors. 


Case 13 (M. H.).—This baby girl was noted 
to have a rash on her arms the first day of life. 
At 3 months of age she was thought to be allergic 
because of this and persistent diarrhea. At 5 
months of age, after numerous formula changes, 
hepatomegaly was noted. At this time she also had 
anemia and mild generalized lymphadenopathy. 
Microscopic examination of skin and lymph node 
showed lesions typical of acute disseminated reticu- 
loendotheliosis. Two lytic lesions of the skull were 
visible roentgenographically, but none were seen 
in the long bones. Since then and for 12 months 
she has received chlortetracycline. At the age of 
17 months she weighs 25 Ib. and is approaching a 
normal developmental level. The rash has disap- 
peared, the liver and spleen are not enlarged, and 
the lytic skull lesions cannot be demonstrated. 

Biopsy of Skin.—The architectural pattern was 
completely disrupted, with only a few lymphoid 
collections persisting beneath the capsule. These 
appeared compressed. The bulk of the node con- 
sisted of a syncytium-like accumulation of atypical 
mononuclear cells. These cells had distorted hyper- 
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Fig. 14 (Case 13).—Before and after recovery. 


chromatic nuclei. The cytoplasm of individuel cells 
was scanty and pink, with some phagocytosis. 
A few similar multinucleated giant were 
encountered. Eosinophiles were scattered about, 
though not in great numbers. No areas of necrosis 
were encountered. 


cells 


Comment.—Skin and lymph-node lesions 
in this case were entirely characteristic of 
disseminated reticuloendotheliosis. 

Case 14 (L. O.)—A_ 13-month-old girl four 
months prior to her first Vanderbilt hospitalization 
developed respiratory infection, with a mass in the 
left temporal area. This was followed by weight 


loss and massive nontender adenopathy in the neck, 
inguinal region, and both axillae. Inguinal lymph 
node biopsy was said to be compatible with some 
type of “xanthomatosis.” Roentgenograms revealed 
bilateral pulmonary infiltration and multiple osteo- 
lytic areas in the skull, humerus, pelvis, and femur. 
Biopsy of these bone lesions was compatible with 
disseminated She 
charged from the hospital doing poorly and finally 
developed marked periorbital edema, nausea, vom- 
iting, and pallor. She was readmitted for whole- 
blood transfusions and her bone 
lesions. After discharge on chlortetracycline ther- 
apy, hospitalization was again necessary. She did 


reticuloendotheliosis. was dis- 


x-radiation of 


Fig. 15 (Case 13).—Roentgenograms before and after healing of osteolytic lesion. 
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Fig. 16 (Case 13).—Skin, exhibiting focal mono- 
nuclear infiltration. 


poorly and developed severe epistaxis, weight loss, 
generalized hemorrhagic rash, massive glandular 
enlargement, hepatosplenomegaly, ulcerative rhini- 
tis, bilateral bronchopneumonia, and progression of 
the osteolytic areas throughout the skeleton. After 
developing bradycardia and labored respiratio is, 
she died with the clinical diagnosis of disseminated 
reticuloendotheliosis. 

Biopsy of Lymph Nodes.—The pericapsular fat 
was infiltrated by lymphocytes. The germinal cen- 
node still evident in spite of 


ters of the were 
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massive infiltration of large pink-staining mono- 
nuclear cells (Fig. 18). Multinucleated giant cells 
were frequent, and clumps of polymorphonuclear 
leucocytes were evident. The picture was pleo- 
morphic. In some places early fibrous tissue proli 
feration was evident, and necrosis had occurred i. 
small areas. Some of the large phagocytes had 
foamy cytoplasm. 

presented the 
same general above. 


philes were scattered throughout the lesions. 


Subsequent lymph-node biopsies 


changes described Eosino- 

Biopsy of Skull—A few spicules of bone were 
present, with the spaces containing rather dense 
fibrous connective tissue. 

Autopsy.—The body was cachectic, and the skin 
was extremely pale, with a few petechiae over the 
extremities. All superficial lymph nodes were 
markedly enlarged, as were those of the mesentery 
and mediastinum. These nodes were firm an‘ 
matted and on cut section were yellow, with occa- 
sional small areas of necrosis. The serosal cavities 
were normal. The lungs were well expanded but 
exhibited focal subpleural yellow infiltrations. The 
liver was markedly enlarged, with normal contours. 
The cut surface showed numerous yellow miliary 
lesions throughout, more prominent in the right 
The spleen was considerably enlarged and 
showed many 1-2 
translucent areas 


these 


lobe. 


firm mm. 


and on cut section 


yellow foci. Innumerable were 


present in the ribs, and section of lesions 
revealed dry yellow lesions. Old blood was noted 
in the intestine, but no gastrointestinal lesions were 
demonstrable. 

Microscopic Findings.—The lungs showed small 
cystic areas surrounded by massive accumulations 
of atypical histiocytic cells. There was no associ- 
ated necrosis or leucocytic infiltration. In other 
areas the infiltration was less marked and confined 


Fig. 17 (Case 14).—Photograph and roentgenogram, showing adenopathy and skull lesions. 


a 
a ‘ 
| 
335 


A. M. A. AMERICAN 


Fig. 18 (Case 14).—Lymph node. Giant cells, 
large mononuclears, polymorphonuclear leucocytes, 
and pyknotic fragments representing necrotic cells. 


to alveolar septa. Many of these cells were vacuo- 
lated, and giant cells were occasionally encountered. 
In the liver there was marked periportal scarring, 
with bile duct proliferation. Only a few monocytes 
were seen in these lesions. There was no apparent 
bile retention, but Kupffer cells containing large 
amounts of hemosiderin were prominent. The 
spleen exhibited focal fibrotic areas, with much 
hemosiderin but no calcification. These lesions were 
scattered about, and lymphoid corpuscles were not 
found. Nodular accumulations of large mononuclear 
cells were found infrequently. The lymph nodes 
varied considerably in appearance. One was con- 
verted into a mass of fibrous connective tissue, 
while others showed no fibrosis. Several nodes had 
loss of usual architecture, with marked infiltration 
of atypical monocytes in addition to giant cells 
and small foci of polymorphonuclear cells. Hemo- 
siderin was abundant in the large mononuclear 
cells. Infiltration of the pancreas and adrenal 
medulla by mononuclear cells was noted, while the 
kidney was free of focal infiltrations and other 
lesions. There was marked fibrosis in the marrow 
where small islands of erythropoietic tissue per- 
sisted. Scattered foci of large mononuclear cells 
were also present. 
Blood culture showed no growth. 


Comment.—The tissue changes in this case 
were in general the same as those seen in 
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our other cases. Fibrosis, necrosis, and leuco- 
cytic infiltration were prominent. This case 
exhibits the variable histologic picture which 
may be present from time to time in the same 
or different organs. Diffuse cirrhosis of the 
liver was present. Dr. Charles Randall car- 
ried out tissue culture on spleen and lymph 
node in this case. The cellular growth was in 
the form of sheets of tumor-like cells. No evi- 
dence of an infectious agent was detected. 

Case 15 (S. H. [Sibling of Case 8]).—The 
34%-month-old white boy developed fever and 
irritability 10 days prior to admission. This was 
associated with abdominal distention and diarrhea. 
On admission to the hospital, he was found to be 
extremely pale, with slight adenopathy, hepato- 
splenomegaly, anemia, and dehydration. Liver and 
lymph-node biopsies were compatible with acute 
reticuloendotheliosis. He was unimproved after 
several whole-blood transfusions and was dis- 
charged to home care, dying approximately four 
mouths later. 

Biopsy of Liver—The lobular architecture was 
not distorted, and liver cells appeared normal. In 
the portal areas there were accumulations of large 
mononuclear cells with a few lymphocytes. This 
infiltration was definite though not marked. 

Biopsy of Nodes.—The essential structure of the 
node was maintained, but the sinusoids could not be 
recognized due to massive infiltration of large 
mononuclear cells. These had pleomorphic nuclei, 
with a moderate amount of pink cytoplasm. These 
cells were not actively phagocytic and appeared to 
be immature histiocytes. There was no necrosis, and 
the picture was fairly uniform throughout the node. 
The capsule was intact. 


CLINICAL COMMENT 


A summary of the pertinent clinical and 
laboratory features of our cases is contained 
in Tables 1 and 2; however, certain observa- 
tions deserve further comment. 

There was an apparent direct relationship 
between the age of onset and the total dura- 
tion of the illness, the younger patients sur- 
viving for only a few weeks, the older infants 
for months (Chart). Also, clinical manifesta- 
tions of the disease were different in the vari- 
ous age groups. Young infants usually ac- 
quired secondary infections which in many 
instances occurred early enough to obscure 
the primary disease. Several were under 
medical care for such infections weeks prior 
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Palpable liver and spleen 
Maculopapular rash 
Bronchopneumonia 
Adenopathy 

Otitis media 
Hemorrhagic skin lesions 
Bone lesions 


Race—15 white 
Sex—6 males, 9 females 


to the appearance of clinical signs and symp- 
toms suggesting acute disseminated reticulo- 
endotheliosis. Purulent otorrhea was present 
in over half of all patients, and two had mas- 
toiditis. Other instances of secondary infec- 
tions included pharyngitis, purulent rhinitis, 
gastroenteritis, impetigo, dissecting abscess 
of scalp, meningitis, pneumonia, and thrush. 
Bacterial and viral cultures revealed no com- 
mon etiologic agent, and gamma globulin 
determination by paper electrophoresis was 
normal in the patient who had three recur- 
rences of pneumococcic meningitis. 

The significance of secondary infections 
and the possible alteration of immunologic 
response is not clear. Similar observations 
have been reported previously but probably 
without sufficient emphasis. It is interesting 
that many of the older infants had no evidence 
of secondary infections. 

Pulmonary infiltration, present roentgeno- 
graphically in several instances, was present 
pathologically in all patients so examined and 
consisted of unique interstitial pneumonitis 
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with infiltration of large mononuclear cells. 
Secondary bronchopneumonia was not a 
common pathological finding. 

Contrary to expectations, the characteristic 
maculopapular rash was not confined to the 
younger infants, and those who had no evi- 
dence of cutaneous infiltration were 3.5, 13, 
5, 9, and 3 months of age. The rash usually 
appeared first in the scalp and hairline, later 
becoming generalized but always more pro- 
nounced in skin folds, such as the inguinal and 
axillary areas. Individual lesions were ele- 
vated, with a greasy-appearing, scaly surface. 
In several instances, the infiltrative rash 
seemed to herald the onset of the disease, and 
in one instance lesions were noted at birth. It 
should be emphasized that features of the 
rash were characteristic enough that many of 
our patients were diagnosed by its appearance 
alone. 

The appearance and progression of hemor- 
rhagic lesions seemed independent of the pri- 
mary maculopapular rash. However, when 
the infiltrative rash was present hemorrhage 
was more pronounced within the individual 
lesions. Of the five patients who had no in- 
filtrative skin lesions, three eventually had 
purpura or petechiae due to platelet de- 
ficiency, whereas five patients with diffuse 
generalized maculopapular rash showed no 
clinical evidence of cutaneous bleeding, al- 
though several had diminished platelets with 
prolonged bleeding time. 

Generalized adenopathy was present in 10 
patients, the extent being directly related to 
age. Older infants with a longer course de- 
veloped marked adenopathy, while the five 
patients with no clinical adenopathy were 
only 1, 2, 3 (2 cases), and 5 months of age. 

Hepatosplenomegaly, present in 14 pa- 
tients, was also more marked in the older 
patients, but in no instance was the enlarge- 
ment considered massive. Pathologically the 
increase in size seemed due entirely to cellu- 
lar infiltration. 

Bone lesions, present in five patients, were 
more common in older infants. It was im- 
pressive that under roentgenographic obser- 
vation many lesions were obviously healing or 
completely healed, while new  osteolytic 
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lesions were appearing or becoming more ex- 
tensive. Similar observations were made 
pathologically in that proliferative and healed 
lesions, osseous and visceral, could be ob- 
served simultaneously in the same patient. 

We have attributed all hematologic mani- 
festations to reticuloendothelial proliferation 
or hypoplasia of the bone marrow. This re- 
sulted in almost consistent lowering of plate- 
lets and hemoglobin. 

While the total serum protein values were 
usually low, there was no consistency. In at 
least two cases, the globulin fraction was be- 
low 1 gm. per 100 cc. In Case 12, the serum 
electrophoretic pattern was normal. 

It is interesting that several of our original 
cases, though clinically characteristic, were 
not diagnosed correctly prior to autopsy. 
Further experience with the disease enabled 
us to make the correct clinical diagnosis in 
11 of the 15 cases. On occasion the rash may 
mistakenly be interpreted as an expression 
of eczema, seborrhea, exfoliative dermatitis, 
or even meningococcemia; whereas hepato- 
splenomegaly often leads one to consideration 
of leukemia, miliary tuberculosis, Banti’s dis- 
ease, Cooley’s anemia, syphilis, or histoplas- 
mosis. 

We have been particulary concerned that 
acute disseminated reticuloendotheliosis not 
be confused with disseminated histoplasmosis, 
another rather common and usually fatal ill- 
ness in our locality. The two entities have 
several similarities (Table 3), and this is not 
surprising, since both diseases, either pri- 
marily or secondarily, are associated with 
reticuloendothelial proliferation. Clinically, 
the two without the presence of rash or bone 
lesions may be indistinguishable, and unless 
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organisms are found pathological differentia- 
tion can be difficult. Histoplasma capsulatum 
has been easily cultured from all cases diag- 
nosed pathologically as histoplasmosis, while 
such organisms have not been cultured from 
any diagnosed as acute disseminated reticulo- 
endotheliosis, though special effort has been 
made to find and culture H. capsulatum. We 
have been impressed by the marked splenic 
enlargement usually present in histoplasmosis 
in contrast to slight enlargement seen in 
acute disseminated reticuloendotheliosis. 

Two of our patients, Case 12 and Case 13, 
with biopsy-confirmed diagnoses are appar- 
ently cured. Both infants were quite young, 
6 and 3 months of age, both had a maculo- 
papular infiltrative rash, anemia, hepato- 
splenomegaly, and platelet diminution, and 
one patient had bone lesions. They appeared 
identical to those patients who had a ful- 
minating clinical course, subsequently dying. 
It is possible that these cures were due to 
antibiotic therapy, but also conceivable that 
they represent extremely rare instances of 
spontaneous cure. It does not appear likely 
that splenectomy in one patient influenced the 
course of the disease. 

Efforts to find an etiologic agent have been 
hampered by the unusual susceptibility of 
these patients to secondary infections, the 
signs of which may appear prior to recog- 
nizable symptoms of reticuloendotheliosis. 
All patients had fever which occurred early 
in the course of the illness. Our attempts to 
isolate a virus by tissue culture and chick- 
embryo techniques have failed on several oc- 
casions. For the above reasons we have no 
evidence for incrimination of any micro- 
organism as an etiological agent, even though 
many bacteria have been cultured from tis- 
sues of our patients. It is interesting that two 
patients were siblings, although they were 
never in contact. The sibling of another pa- 
tient died several years earlier with “leukemia 
associated with a rash.” No biopsy or autopsy 
had been done on the first child, but the 
mother thought their symptoms identical. 

We have no definite opinions as to the 
etiology of the disease. The possibilities of 
its being an infection, a tumor, a tissue reac- 


tion to viral or even bacterial agents, or an 
abnormal immunologic response still exists. 


PATHOLOGY COMMENT 

The cases which we have presented ex- 
hibit unique and constant lesions which jus- 
tify their inclusion in one group designated 
acute disseminated reticuloendotheliosis. It is 
well to emphasize that final confirmation of 
this diagnosis rests on the demonstration 
of characteristic microscopic lesions, even 
though the gross autopsy findings usually 
suggest the basic disease. Thus the liver and 
spleen are enlarged, but the lesions account- 
ing for the hepatosplenomegaly may vary 
from grossly visible nodules to those evident 
only on microscopic examination, though 
their essential character is the same. Areas 
of bone rarefaction and the skin rash are 
noteworthy gross findings; however, fre- 
quently secondary infection and hemorrhage 
alter the characteristic skin lesions greatly. 
Focal aggregations of pleomorphic large 
mononuclear cells constitute the unit lesions 
of disseminated reticuloendotheliosis, but 
there is almost always an admixture of 
plasma cells and lymphocytes. Frequently 
eosinophiles and neutrophiles are present in 
appreciable numbers. The numbers and types 
of these adventitious cells determine the ap- 
pearance of individual lesions and these fac- 
tors account for the pleomorphic character of 
the lesions of disseminated reticuloendotheli- 
osis, both in the same and in different cases. 
However, generalized proliferation of the 
large mononuclear cells apparently derived 
from the reticuloendothelial system must be 

present in order to establish the diagnosis. 
Excellent descriptions of the pathology of 
disseminated reticuloendotheliosis are avail- 
able in the papers of Abt and Denenholz,"* 
Foot and Olcott,*° Wallgren,*® Mallory,** and 
Schafer.** Our findings have been consistent 
with those recorded by these authors. We 
will not dwell upon the detailed description of 
individual lesions or involvement of particu- 
lar organs except as they pertain to certain 
features of the pathology which we will 
emphasize. We agree with the conclusion of 
other authors that the large mononuclears 
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seen in disseminated reticuloendotheliosis 
may in one instance resemble the normal 
large phagocytic cells and in another may 
appear neoplastic. Thus, in a single lymph 
node (Fig. 10) there is proliferation of im- 
mature mononuclear cells and obliteration of 
normal architecture to the extent that the 
diagnosis of reticulum-cell sarcoma is sug- 
gested, while in other areas of this same node 
the abundant large mononuclear cells are ma- 
ture in appearance and phagocytosed debris 
is seen in their cytoplasm. Phagocytic activity 
of the large mononuclears is often prominent 
in this disease, and lipid droplets, hemosid- 
erin, and pyknotic fragments may frequently 
be demonstrated within the cytoplasm of 
these cells. There is a tendency for these large 
mononuclear cells to replace the normal 
lymphoid structures, though as indicated pre- 
viously the abnormal cellular deposits are not 
limited to these areas. 

Nodular or diffuse infiltrations of large 
mononuclear cells may occur in unusual loca- 
tions. For example, one case had infiltration 
of the subarachnoid space ( Fig. 12). Infiltra- 
tion of the pancreas, ureter, gall bladder, 
adrenal, and submucosa of the gastrointes- 
tinal tract in various sites occurred in dif- 
ferent cases. Such lesions suggest tumorous 
deposits similar to those occasionally seen in 
leukemia. 


The efforts to determine the etiology of 
disseminated reticuloendotheliosis on the 


basis of the microscopic findings have been 
unsuccessful. Our own case material illus- 
trates the difficulties of exact interpretation 
of such a study. No organism is demonstrable 
in microscopic section, and the variability of 
the lesions has already been noted. Small foci 
of coagulative necrosis with collections of 
polymorphonuclear leucocytes may be seen 
in association with massive infiltration of im- 
mature large mononuclear cells. Fibrous- 
tissue proliferation may suggest the healing 
of an inflammatory process. In addition to 
necrosis, leucocytic infiltration, and fibrosis, 
large cells with lobate nuclei may resemble 
Reed-Sternberg cells closely and suggest 
Hodgkin's disease. Other authors have com- 
mented on this similarity. 
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Routine cultures, as well as fungus cul- 
tures and animal inoculation, have failed to 
yield information as to etiology in our 
autopsied cases. Tissue culture of spleen and 
lymph node from one case resulted in a sheet- 
like growth of neoplastic-appearing cells. 

Certain microscopic lesions of acute dis- 
seminated reticuloendotheliosis merit further 
comment, since they are almost constant and 
of great value in establishing the anatomical 
diagnosis. Some of these lesions have been 
noted in previous reports, but our large num- 
ber of cases affords a unique opportunity to 
study and compare a variety of cases. The 
diagnosis of acute disseminated reticuloendo- 
theliosis is suggested by any one of the fol- 
lowing lesions, while the occurrence of two 
or more makes the diagnosis almost certain. 

The skin lesion, when fully developed, is 
distinctive (Figs. 3 and 16). Focal accumu- 
lations of atypical mononuclear cells confined 
to the corium and often in relation to a skin 
adnexal gland is peculiar to disseminated 
reticuloendotheliosis. This infiltration is usu- 
ally accompanied by hemorrhage and dessica- 
tion of overlying epithelium. These features 
account for the hemorrhagic character of the 
rash and the seborrheic appearance of indi- 
vidual lesions as seen clinically. 

Lymphoid tissue, including lymph nodes, 
spleen, and thymus, are altered in a character- 
istic manner (Figs. 13 and 18). Atrophy of 
normal lymphoid elements is often conspicu- 
ous. For example, the Malpighian bodies of 
the spleen as well as the germinal centers of 
the lymph nodes may become atrophic and 
difficult to identify, especially with the con- 
stant proliferation of mononuclear cells fur- 
ther obscuring the normal anatomical fea- 
tures. The amount of cellular proliferation is 
extremely variable, and this explains the 
varying degrees of lymphadenopathy ob- 
served clinically. Because of this quantitative 
variability, the microscopic picture may be 
suggestive but not diagnostic when only a 
single superficial lymph node is available for 
study. 

Bone-marrow changes may differ in degree 
but are generally characteristic. Atypical 
mononuclear cells may be present in large 
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numbers, but in several of our cases such 
infiltration was so minimal that the possi- 
bility of establishing the diagnosis by bone- 
marrow aspiration appeared unlikely. Atro- 
phy of normal marrow constituents was pres- 
ent in several of our cases, and it seems that 
the anemia and low platelet counts with 
tendency to hemorrhage may result either 
from replacement by the large mononuclear 
cells or from this marked atrophy of erythro- 
poietic tissue. Numerous phagocytic mono- 
nuclear cells containing quantities of cyto- 
plasmic hemosiderin suggested abnormal 
hemolysis or a defect in pigment metabolism. 
Bone-marrow fibrosis was noted in an oc- 
casional case. 

Infiltration into lungs, liver, and kidneys 
was so common and characteristic of acute 
disseminated reticuloendotheliosis that it may 
be considered almost specific for the dis- 
ease. Interstitial infiltration of the pulmonary 
tissue was seen in every autopsied case. The 
submucosa of the bronchi and adventitia of 
vessels as well as the alveolar septa exhibited 
variable degrees of large mononuclear infil- 
tration (Fig. 5). We have not seen this 
peculiar localization of large mononuclear 
cells in other disease states. Such infiltration 
may well obstruct the passage of air through 
the bronchi and across the alveolar mem- 
brane. In fact, cystic spaces seen in the lung 
parenchyma in one of our cases were inter- 
preted as emphysematous blebs resulting 
from partial bronchiolar obstruction. Two 
patients were clinically diagnosed as having 
pneumothroax. In other instances, this pul- 
monary infiltrate may be nodular (Fig. 4), 
with the pleomorphism of the lesions seen 
elsewhere in the body. Eosinophiles, plasma 
cells, and lymphocytes as well as the char- 
acteristic large mononuclear cells are present 
in such nodules. Such infiltrations account 
for the diagnosis of “bronchopneumonia”™ 
oftentimes made clinically on the basis of 
X-ray examination. 

Sections from the liver were available for 
study in 10 cases, and constant changes were 
noted, though these were not identical in 
every case. In each a unique infiltration of 
cells in the portal areas was present ( Fig. 
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11). Plasma cells and lymphocytes were 
noted, in addition to the large mononuclear 
cells. In some cases this infiltration was mas- 
sive enough to be grossly detectable, but in 
such instances the essential character of the 
lesions was the same as with those showing 
only microscopic changes. Variable degrees 
of fibrosis and bile-duct distortion were 
noted. Two cases with intralobular bile stasis 
showed fibrosis of sufficient degree to be 
classified as cirrhosis. Disseminated reticulo- 
endotheliosis should be entertained as pos- 
sible diagnosis in every case of infantile cir- 
rhosis of the liver. 

The final unique lesion of disseminated 
reticuloendotheliosis noted in our cases oc- 
curs in the kidney and was present in six of 
seven cases in which renal tissue was availa- 
ble for microscopic study. This consisted of 
focal cortical accumulations of large mono- 
nuclear cells, with some plasma cells and 
lymphocytes present. These lesions occurred 
in the periglomerular interstitial tissue, and 
there was no accompanying change in the 
glomeruli (Fig. 8). Dilatation of occasional 
tubules was associated with this infiltration 
and probably resulted from obstruction by 
the cellular masses. The localization and 
types of cells comprising the infiltrate make 
this lesion distinctive for disseminated reticu- 
loendotheliosis. 


SUMMARY AND CONCLUSIONS 


The subject of acute disseminated reticulo- 
endotheliosis of the nonlipid variety is re- 
viewed, and 15 typical cases are reported. 
These infants, all 13 months of age or under, 
illustrate the classical clinical features of the 
disease, including maculopapular rash, hem- 
orrhagic manifestations, anemia, generalized 
lymphadenopathy, moderate enlargement of 
the spleen and liver, susceptibility to secon- 
dary infection, and osteolytic lesions. These 
manifestations were all the result of reticulo- 
endothelial proliferation and infiltration. The 
short duration of the disease in these patients 
probably accounts for the fact that lipid ac- 
cumulation was minimal. 

These data support the monistic concept 
originally proposed by Wallgren and later 
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extended by Farber. This concept suggests 
that Letterer-Siwe’s disease, or acute dis- 
seminated reticuloendotheliosis, is but an 
infantile, usually fatal, form of a disease 
spectrum which in other age groups extends 
through Hand-Schiller-Christian’s disease to 
eosinophilic granuloma. The manifestations 
are fortuitous, depending only on the age of 
the subject and the chance distribution of 
lesions, thus accounting for transitional 
forms. No etiological factor could be deter- 
mined, but there is considerable pathological 
evidence to support infection as being of di- 
rect or indirect importance. Two biopsy- 
proved cases of acute disseminated reticulo- 
endotheliosis are apparently well. Both pa- 
tients received intensive antibiotic therapy. 
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VITAMIN By, DEFICIENCY IN INFANTS 
A Follow-Up Study 


DAVID BAIRD COURSIN, M.D., Lancaster, Pa. 


N JANUARY, 1954, a new syndrome of 
I abnormal central nervous system activity 
in young infants was reported.* This con- 
sisted of increased irritability, gastrointesti- 
nal distress, aggravated startle response, and 
convulsive seizures. The symptoms were 
shown to respond to pyridoxine therapy with 
both clinical and electroencephalographic im- 
provement. These observations confirmed 
earlier ones by Snyderman, Carretero, and 
Holt and established the importance of vita- 
min Bg in infant nutrition.; It is significant 
to note that the conditions surrounding the 
appearance of these symptoms were such as 
to have produced borderline deficiencies of 
the vitamin rather than complete avitamin- 
osis. This circumstance has provided a unique 
opportunity for evaluating the effects of sub- 
optimal tissue levels of this substance during 
a particularly susceptible stage of human 
development. Furthermore, these findings 
have prompted an extensive evaluation of 
vitamin Bg in milk preparations used in infant 
feedings. These two aspects of the problem 
will be considered in this paper. 


METABOLIC CHANGES COINCIDENT WITH LOW 
VITAMIN Bg INTAKE 


The biochemical importance of vitamin Bg 
has been recognized for some time.’ Vitamin 
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Bg is known to have three main components: 
pyridoxine (the vitamin Bg of pharmaceutical 
preparations) pyridoxamine, and pyridoxal. 
Of these three components, pyridoxine is sta- 
ble to heat while the latter two are thermola- 
bile. All of these forms are interchangeable 
through chemical reactions within the body. 
However, pyridoxal phosphate is the form 
that serves as a coenzyme in intracellular 
metabolism. Biochemically it enters into a 
number of reactions, the most important of 
which include transamination, deamination, 
decarboxylation, and desulfhydration. 

The literature contains many excellent 
articles on the effects of complete vitamin 
Bg deficiency in animals. These include acro- 
dynia and alterations in growth,’ production 
of red blood cells,t development of immune 
bodies,§ defects in amino acid metabolism,|| 
and convulsive seizures.f In contrast to 
animal experimental diets, which are almost 
completely free of vitamin Bg, the feedings 
of the human infants studied contained about 
60y per liter. The milk formula was liquid 
S-M-A, which consists principally of defatted 
cow’s milk, vegetable and animal fats, and 
vitamins, plus iron. This apparently com- 
plete formula probably accounted for the 
absence of obvious changes in growth, red 
cell formation, and apparent immunity. The 
level of vitamin Bg, however, did not prove 
adequate in fulfilling the body needs for 
central nervous system activity, amino acid 
metabolism, and electrolyte control. The 
absence of anemia and the higher sensitivity 
of the nervous system in partial vitamin Bg 
deficiency in these infants may have been 
conditioned by their ages of 3 to 6 months. 


t References 6 and 7. 
§ References 8 and 9. 
|| References 10 and 11. 
{ References 12 and 13. 
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VITAMIN Be DEFICIENCY 

Clinically, these patients exhibited repeated 
seizures that were usually of short duration. 
These were variously described as staring 
spells, rigid opisthotonos, and generalized 
shaking with transient cyanosis. The symp- 
toms were most noticeable on stimulation 
from movement, feeding, and sound. Electro- 
encephalograms were done on 28 patients ; 
abnormalities were noted during seizures. No 
characteristic pattern or interseizure residual 
was noted on any of the tracings. Of this 
group, six infants had simultaneous exposure 
to controlled auditory stimuli during their 
EEG recordings. All of these showed lowered 
thresholds of reaction and demonstrated clini- 
cal and electroencephalographic responses in 
excess of those seen in normal controls of 
the same age group. 

These changes represented definite devia- 
tion from normal thresholds and supplied 
specific information on the alterations in 
central nervous system activity. The picture 
of lowered thresholds and increased excita- 
bility was shown to be readily corrected by 
the addition of 200y per liter of pyridoxine 
hydrochloride to the diet. Clinical symptoms 
disappeared, and electroencephalograms re- 
mained normal. 

Other metabolic changes have been deter- 
mined by Hansen and his co-workers,** who 
have done amino acid and electrolyte studies 
in infants on the original diet low in vitamin 
Bg followed by supplemental pyridoxine. 
They have shown that test doses of /-trypto- 
phan given to these infants produce in their 
urine appreciable amounts of xanthurenic 
acid, which, in pyridoxine-deficient animals, 
is excreted after the ingestion of tryptophan. 
The addition of 0.5 mg. pyridoxine to the 
diet prevented this abnormal excretion.** A 
second experiment was performed to measure 
the effect of pyridoxine ingestion on the 
retention of magnesium, potassium, calcium, 
and phosphorus. During periods of defi- 
ciency, there was poor retention of these 
minerals. This state was corrected by treat- 
ment with 10 mg. pyridoxine daily.** These 
findings have provided further biochemical 
information that may contribute to a better 
understanding of some of the factors involved 


IN INFANTS 


in the nervous system activity of these 
patients. 


FOLLOW-UP STUDY OF CORRECTED VITAMIN Bg 
DEFICIENCIES 

The original group of 54 patients seen 
in our Pediatric Department demonstrated 
degrees of severity of their syndrome ranging 
from simple increased irritability to status 
epilepticus. The more severe cases were 
hospitalized, and complete studies including 
electroencephalograms were made. Of 28 
patients who had had EEG studies, 20 were 
available for follow-up clinical and EEG 
evaluation at intervals of from six months 
to three years. Each of them had been fed 
on diets supplying an increased vitamin Bs 
intake shortly after recognition of their 
problem. 

Physical examination of these patients 
showed them to have followed normal growth 
and development patterns for their ages. 
Psychological and neurological testing did 
not reveal any abnormalities or evidence of 
mental retardation. None of these patients 
had experienced a recurrence of seizures 
since the initial episodes. This observation 
held true also for those children who had 
been subject to febrile illnesses during the 
interim. There was no obvious evidence of 
anemia or apparent increased susceptibility 
to infections that might have been the result 
of poor immune body response. Electro- 
encephalographic repeated, 
with the routine finding of normal develop- 
ment of brain-wave patterns for age in com- 
parison to those obtained earlier. There 
were no alterations in expected threshold 
responses to external and auditory stimuli. 

Of the patients followed, one of the most 
interesting was an infant who had experi- 
enced an extreme reaction to the deficiency, 
with status epilepticus and cyanosis. He 
responded to 100 mg. of pyridoxine intra- 
muscularly with improvement in EEG tracing 
within one mintue and clinical change to 
sound sleep within five minutes after injec- 
tion. The baby was completely free of hyper- 
activity and convulsive seizures from then 
on, although he was maintained on his 
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original diet of 60y per liter for the succeed- 
ing 84 days. He was then placed on a normal 
diet with adequate vitamin Bg content and 
has continued to do well. 

These findings have raised a number of 
questions with regard to individual suscepti- 
bility and response to different dosages of 
pyridoxine. It is of interest that of the many 
thousands of infants fed the diet low in 
vitamin Bg, the incidence of overt convulsive 
seizures was quite low. Sedation and formula 
changes may well have obscured the real 
scope of the numbers effected, but a national 
survey revealed only 300 cases with severe 
irritability. It would appear that some selec- 
tive conditions must prevail in order to give 
rise to clinical symptoms. Perhaps these 
patients were born with a low level of vitamin 
Bg and had this situation further aggravated 
by a poor dietary supply of the vitamin. 
Secondly, they may have had either an in- 
herent need for higher levels of vitamin Bg 
or may have had lower thresholds of reaction 
that were stimulated by intracellular metab- 
olism in the absence of adequate vitamin 
Bs. One infant with an unusually high re- 
quirement of vitamin Bg has been reported 
by Hunt and co-workers."® 

Certain observations are worth considering 
in exploring this problem. We have found 
that seizures due to vitamin Bg deficiency 
may be relieved by changing the infant’s diet 
to simple lactose water. However, the addi- 
tion of protein to the diet caused a reappear- 
ance of irritability and convulsions. By 
further formula change, it was possible to 
produce improvement again by increasing the 
dietary intake of vitamin Bg by 200y per 
liter. A return to the original formula caused 
seizures again within several days. 

This observation is in agreement with 
work done by Boxer,# who showed that the 
addition of 1 or 5 mg. of pyridoxine hydro- 
chloride to the routine diet of normal humans 
created a measurable increase in blood levels 
of the vitamin. This increase rapidly stabi- 
lized the blood content of vitamin Bg at a 
new level, depending on the dosage received. 


# Boxer, G.: Personal communication to the 
author. 
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Cessation of this supplement was followed 
by return to the original baseline values 
within a few days. This information sub- 
stantiates the premise that certain daily re- 
quirements for the vitamin must be met in 
order to maintain a given blood level and 
normal nervous system activity. However, 
in the case described,’ an excessive amount 


Vitamin Bs Content of Infant Feedings* 


Vitamin Be 
Content, Per Cent 
Per Cent ¥/L. of 
Milk or Milk Product Protein (Average)+ Original? 


Unprocessed 


Human milk 12 130 
Cow's milk 3.25 580 
Skim cow's milk 3.25 560 
Sterilized liquids$ 
Evaporated cow's 3.25 320 55 
milk 
Infant Formula A 2.2 1h 43 
Infant Formula B 2.8 1” 3s 
Infant Formula C 1.75 100 32 
Infant Formula D 2.6 220 45 
Infant Formula E 2.2 130 33 
Infant Formula F 15 610 
Spray-Dried Powders$ 
Cow's milk 3.25 470 81 
Skim cow's milk 3.25 520 
Infant Formula A 2.2 310 79 
Infant Formula C 1.75 260 s3 
Infant Formula G 2.0 240 67 
Infant Formula F 15 610 


* Based upon Table 1, in Hassinen, Durbin, and Bern- 
hart? 

t Vitamin Be activity in comparison to the vitamin Be 
uetivity of pyridoxine hydrochloride. All values listed in 
this paper, as well as in the references cited, are 1.21 times 
larger than they would be had pyridoxine itself been used 
as the standard 

{The percentage loss was calculated on the assump 
tion that the fresh milk used contained 580 y/L 
As commercial infant formulas vary in their content ot 
inilk solids, the level of vitamin Bs supplied by milk 
in these was corrected by multiplying 580 by the fraction 
% milk protein in formula as fed 
3.25 (% protein in cow's milk) 

§ Values given are for reconstituted products. 

Fortified with pyridoxine hydrochloride. 


of pyridoxine altered some mechanism in 
such a fashion as to have permitted pro- 
longed normal activity. This was far in 
excess of what might be explained on the 
basis of sustained blood levels or storage of 
vitamin Bg and suggests some permanent 
changes in the enzyme system controlling 
energy transfer within the cell. 


VITAMIN Bg IN INFANT FEEDINGS 


The realization of the importance of vita- 


‘min Bg in the infant diet has stimulated a 
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VITAMIN Bs DEFICIENCY IN 
number of surveys of its presence in milk 
and milk The Table lists the 
vitamin Bg content of a number of the more 
widely used infant formulas.’® The values 


substitutes. 


presented were obtained through testing the 
reconstituted formulas by the Saccharomyces 
carlesbergensis method, which measures total 
activity for all forms of the vitamin."* 

It is evident from this collection of data 
that infant feedings have a wide variety of 
vitamin Bg contents. Human milk, with a 
lower concentration of vitamin Bg, appears 
to provide amounts adequate for metabolism. 
Hassinen and co-workers '* found an average 
of 130y per liter in human milk, with a range 
of 35y to 220y per liter. Whole cow’s milk 
was found to have higher values, with an 
average of 580y per liter, which is markedly 
altered by the process of sterilization to 280y 
per liter. Commercial preparations have a 
broad range of vitamin Bg; the vitamin Beg 
requirement of the infant may vary some- 
what, depending upon the composition of the 
diet fed. Tomarelli and co- 
workers '* found that the microbiological 
assay of heat-sterilized milk is not a true 


However, 


measure of the biological availability of the 
vitamin Bg. When rats were fed, the bio- 
logical assay of heat-sterilized milk yielded 
vitamin Bg values which were lower than 
those obtained by the microbiological method. 
With spray-dried milk, on the contrary, the 
bioassay and the microbiological method were 
in agreement. Routine processing of milk 
products causes definite decrease in their 
content of the pyridoxal and pyridoxamine 


components of the vitamin Bg complex. This 
effect particularly occurs in autoclaving for 


sterilization, where temperatures in the 
neighborhood of 245 F may be used for 15 
minutes or longer. The procedure initiates 
destruction of the pyridoxal and pyridoxa- 
mine content, which continues for a period 
of 10 days before reaching chemical equi- 
librium.’® Depending on time and tempera- 
ture factors, the final value may be reduced 
to as little as 30% of the original content. 
Destruction of naturally occurring vitamin 
Bg during autoclaving, a possible effect of 


INFANTS 


the variety of nutrients (protein, fat, and 
carbohydrate ), and a variation in the require- 
ments of infants for vitamin Bg were pre- 
viously unrecognized phenomena. Since the 
concentrated liquid formula has been fortified 
with heat-stable pyridoxine hydrochloride 
(Table, Infant Formula F) no new cases of 
irritability have been reported in infants fed 
exclusively on this formula. A series of 300 
infants have been followed in this and in 
many other departments, with no findings 
of deviation from normal growth and devel- 
opment or central nervous system hyper- 
activity. 

It is evident from information at hand that 
the human infant has definite requirements 
for vitamin Bg in a number of metabolic 
functions. The exact requirement varies with 
the individual patient but, in general, the 
diet must contain at least 100y per liter in 
the presence of a dietary formulation which 
will permit maximum utilization of the vita- 
min, Alterations in milk chemistry and 
treatment with heat will require higher levels 
of vitamin Bg, ranging upward to 500y per 
liter, in order to insure adequate amounts 
for body use. 

SUMMARY 

Vitamin Bg is shown to be necessary in 
the diet of the human infant. 
dietary intake of OOy per liter produce 
lowered thresholds of central nervous sys- 


A suboptimal 


tem activity, increased xanthurenic acid ex- 
cretions, and lowered retention of the electro- 
lytes—magnesium, potassium, calcium, and 
phosphorus. 

Patients whose dietary deficiency of vita- 
min Bg was promptly corrected showed im- 
mediate cessation of symptoms. Continued 
adequate daily intake prevented recurrences 
of symptoms and sequelae from the original 
episodes. No residual physical or electro- 


encephalographic findings have been ob- 
served. 

Milk preparations used in infant feeding 
have a wide variety of vitamin Bg contents. 
The product levels are subject to changes by 
processing, especially from heat in auto- 


the 
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milk formula may influence the degree of 
metabolic utilization of the vitamin within 


the body. 
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Case Reports 


CAPT. EDWIN A. MEEKS (MC), U. S. Army 
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HE ASSOCIATION of thrombocyto- 

penic purpura with large hemangiomas 
has been reported in seven infants.* Manage- 
ment of this condition has consisted of ir- 
radiation of the hemangioma, blood trans- 
fusions, and, in two cases, splenectomy. One 
author ® states that splenectomy was prob- 
ably not effective as a treatment of the 
thrombocytopenia in this syndrome. We wish 
to report a case in which splenectomy was 
followed by complete regression of the throm- 
bocytopenia and hemangioma. 


REPORT OF A CASE 


A one-month-old white boy was admitted on 
April 17, 1953. He was born at full term, and deliv- 
ery was spontaneous. The mother was normal and 
the pregnancy uncomplicated. His birth weight was 
7 lb. 2 oz. The only abnormality noted at birth was 
a bluish discoloration, 2% in. in diameter, involving 
the skin over the right deltoid area. 

Circumcision was performed two days after birth 
without abnormal bleeding. 

At 2 weeks of age the lesion on the right shoulder 
had become slightly elevated and was thought to be 
a cavernous hemangioma. 

Three days before admission to this hospital, the 
lesion increased rapidly in size and the bluish dis- 
coloration was no longer confined to the initial 
lesion but extended anteriorly over the right chest 
and posteriorly over the scapula. In addition, many 
small petechiae were noted over the chest and 
abdomen (Fig. 1). 


Submitted for publication April 19, 1955. 
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THROMBOCYTOPENIC PURPURA OCCURRING WITH LARGE HEMANGIOMA 


Fig. 1—Large hemangioma with massive hemor- 
rhage into and around lesion on admission to hos- 
pital. 


The patient was admitted to another hospital, 
where his platelet count was 10,000 per cubic centi- 
meter and the bleeding time was greater than 20 
minutes. Two small blood transfusions were given, 
and cortisone therapy was started prior to transfer 
to our hospital. 

Physical examination upon admission revealed a 
9 Ib. pale, irritable, white boy. There was a large, 
tense, purplish mass over the right shoulder sur- 
rounded by an ecchymotic area extending anteriorly 
to the right costal margin and posteriorly over the 
scapula. There were also numerous small ecchy- 
moses and petechiae over the remainder of the body. 
The heart and lungs were normal. The abdomen 
was rounded. The liver edge was 1 fingerbreadth 
below the right costal margin, and the spleen was 
palpable 3 fingerbreadths below the left costal 
margin. 

Course in Hospital—Upon admission, our initial 
problem seemed to be to control further bleeding 
into the hemangioma. The platelet count was 21,000 
per cubic centimeter and the hemoglobin was 8.1 gm. 
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Fig. 2—Hemangioma of the right shoulder two 
weeks after splenectomy. 


per 100 cc. The anemia was corrected with whole- 
blood transfusions, and cortisone, 6.25 mg. every 
six hours, was given orally in an attempt to control 
the bleeding. The bleeding time remained prolonged, 
but no further bleeding occurred during the first 
week. 

One week after admission a transfusion of 80 cc. 
of platelet-rich serum was given through a poly- 
ethylene catheter. This was done for diagnostic 
purposes and treatment. We wished to raise the 
platelet count in order to control bleeding and also 
to learn whether the platelets were destroyed rap- 
idly, which would normally occur if platelet anti- 
bodies were present.? The platelet count rose from 
13,000 per cc. to 26,000 following this procedure, 
but we felt this was not a sufficient rise to allow any 
conclusions to be drawn. 

The mass became more fluctuant, and it was as- 
pirated in an effort to prevent necrosis of the skin. 
Only 30 cc. of bright red blood was obtained. 

On the 10th hospital day there was sudden onset 
of bleeding from the hemangioma. The blood loss 
was rapid and in the following 14-hour period the 
infant was given 810 cc. of whole blood, an amount 
equal to approximately twice his blood volume. The 
bleeding was brought under control with absorbable 
gelatin sponge (Gelfoam) and pressure dressing. 

Roentgen therapy was begun in an effort to re- 
duce the size of the hemangioma and aid in the con- 
trol of hemorrhage. Four treatments of 150r each 
were given at weekly intervals for a total dose of 
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600 r. Radiation was given to a 7 cm. area through 
bulky pressure dressings. 

The lesion increased in size during the radiation 
therapy. The hemangioma became infected, and 
there was marked proliferation of granulation tis- 
sue. The mass became so large that it caused the 
infant’s head to rest upon the left shoulder. The 
progressive changes were suggestive of malignancy, 
but a biopsy revealed only granulation itssue. 

The infant had a persistent anemia, even though 
there was little blood loss from the hemangioma. 
There was no evidence of hemolysis. The red blood 
cell fragility was normal. The Coombs test was 
negative. The total serum bilirubin was 0.3 mg., 
with a one-minute bilirubin value of 0.1 mg. 

There was gradual enlargement of the spleen. 
The white blood cell count remained between 5,000 
and 7,000 per cubic millimeter, even though the 
hemangioma was infected. A bone-marrow biopsy 
on July 28, 1953, revealed diffuse hyperplasia. The 
megakaryocytes were conspicuous, with granular 
cytoplasm and lobulated nuclei. The platelets were 
reduced in number. 

The thrombocytopenia had shown no evidence of 
spontaneous remission after four months, and the 
picture of hypersplenism—anemia, thrombocyto- 
penia, splenomegaly, and a hyperplastic bone mar- 
row—was present. These two factors lead us to per- 
form splenectomy. Cortisone therapy was begun 
two days preoperatively, and surgery was accom- 
plished without excessive bleeding. 

The spleen weighed 50 gm., and microscopic ex- 
amination revealed large sinusoids with numerous 
hemosiderin-laden macrophages. 

The platelet count rose gradually to a normal 
level on the fifth postoperative day. Coincident with 


Fig. 3—Hemangioma three months after sple- 
nectomy. 
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the return of a normal platelet count, there was 
sudden dramatic improvement in the hemangioma. 
The lesion began to shrivel and the granulating 
surface to heal. Figure 2 was obtained two weeks 
postoperatively. Prior to surgery, the mass was up 
to the level of the right ear and displacing the head 
to the left. Figure 3 shows the continued healing of 
the hemangioma three months after operation. The 
right shoulder joint was freely movable. 


COMMENT 


Seven cases of thrombocytopenia and large 
hemangiomata appear in the literature. 
Management of these patients included radia- 
tion therapy, splenectomy, and blood trans- 
fusions. All but one had rather striking re- 
gression of the hemangioma at the time the 
platelet count returned to normal. 


Bogin and Thurmond * reported the first 
patient treated with splenectomy. He states, 
“The response to splenectomy was slow and 
not dramatic; nevertheless, this procedure 
seemed to mark the turning point in the 
clinical picture, and we believe it was of 
benefit.” 


Weissman and Tagnon® reported splen- 
ectomy in a 9-month-old boy whose purpura 
was of two months’ duration. There was no 
platelet response after six months. He pre- 
sented a second case which had a spontaneous 
remission after five months and concluded 
that splenectomy was not effective in the 
management of the thrombocytopenia asso- 
ciated with hemangioma. 

Our patient had a relatively small dose of 
radiation, 600 r, which was administered 
through bulky dressings soaked with blood. 
The hemangioma comtinued to enlarge dur- 
ing the radiation therapy. There was no rise 
in platelets until six days after splenectomy. 
Simultaneously with tie rise in platelets the 
hemangioma began to regress. The occur- 
rence of spontaneous remissions have been 
reported.® We feel that the return of normal 
platelet count was the result of splenectomy. 
The regression of the hemangioma seemed to 
be directly related to the return of normal 
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THROMBOCYTOPENIC PURPURA WITH 


LARGE HEMANGIOMA 


platelets, as reported by Weissman and 
Tagnon.*® 


Although there are seven such cases re- 
ported, the coexistence of these two con- 
ditions, as suggested by Bogin,* may be 
coincidental. 

The importance of making every effort to 
maintain these infants should be stressed, 
since all but one patient * had a favorable 
outcome. 

SUM MARY 


A case of hemangioma associated with 
thrombocytopenia in a one-month-old boy is 
reported. Splenectomy was performed after 
four months and was followed by a return of 
the platelet count to normal and dramatic re- 
gression of the hemangioma. The relation- 
ships of the two conditions are discussed. 


Col. O. C. Bruton, Chief of Pediatric Section, 
Walter Reed Army Hospital, assisted in prepara- 
tion of the manuscript and provided the photo- 
graphs. 
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Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


Some Basic In Atropuy or Inrancy. L. Ann. Pediat. 183:270 ( Nov.) 
1954. 

In order to assess the therapeutic effect of climatic treatment in atrophic infants it is advis- 
able to separate them into two major groups: 1. The actually diseased atrophic babies. 2. The 
babies who have been cured of the actual disease, i. e., the “intact” atrophic infants. 

It should be emphasized that the “intact” atrophic children whose weight remained stationary 
to room temperature gained in the climatic ward although the energy quotient remained 
unchanged, while the diseased infants were able to put on weight only after their infection 
was cured. 

In spite of the analogy of the disparity of body surface and weight in premature and atrophic 
infants, therapeutic use of humid warmth was not made for the following reasons: 

1. The theory of overheating and the danger to life caused by it. 

2. The rigid theory with regard to heat production of the active protoplasm (Flemming, 
Levine, Talbot, Benedict, Murlin, and co-workers). 

3. Based on metabolic findings, the opinion was predominant that the basal metabolic rate 
(B. M. R.) is raised in atrophy. 

4. That the raised B. M. R. was due to faulty cell activity. 

Contrary to these opinions, the author followed the idea that the “intact” atrophic infants 
were not suffering from any such organic disease or from such a disturbance of metabolism 
responsible for the failure to put on weight. The cause for the inability to gain weight was thus 
sought for and found not in the endogenous but in the exogenous milieu. 

From THE AuTHOR’s SUMMARY. 


Tue Errect oF PANTOTHENIC ACID ON THE METABOLISM OF GLUCOSE. O. OLIvi and E. 
CueEt1, Clin. pediat. 36:25 (Jan.) 1954. 
Fasting sugar and pyruvic acid determinations were made on the bloods of five healthy 
boys before and after courses of five daily injections of pantothenic acid. No consistent changes 
were noted in the blood sugar content, but in 9 of the 10 cases, there was a lowering of the 


amount of pyruvic acid in the blood. SBetonie Becton 


Tue Errects oF ADENOSINE TRIPHOSPHATE AND OF ADENOSINE TRIPHOSPHATE RIBOFLAVIN 
on WeicutT GAINING IN INFANTs. E. CHELI and O. Otiv1, Clin. pediat. 36:615 (Aug.) 
1954. 

Infants who had not been gaining in weight responded very satisfactorily to intramuscular 
injections of 5 to 15 mg. adenosine triphosphate daily over periods of 7 to 18 days; even better 
results followed the inclusion of 10 mg. riboflavin (lactoflavin) with each injection. 


Hieerns, Boston. 


A CEREAL PREPARATION ADAPTED FOR THE FEEDING OF INFANTS. P. AvANzIN1, I. Borti- 
NELLI, and G. SANOLLI, Minerva pediat. 6:347 (May 15) 1954. 
Farex is a proprietary cereal preparation, containing iron, calcium, phosphorus, dry yeast, 
vitamin D, and traces of copper. This product was found by the authors to be well tolerated 
by babies and especially useful for infants who have reached the age when they need other 


nutriments besides milk. Hiccins, Boston. 
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ABSTRACTS FROM CURRENT LITERATURE 


SUBSTANCES AND THE Ketone Bopy METABOLISM. M. MALASPINA, 
Minerva pediat. 6:669 (Sept. 15) 1954. 


The “liver-protective substances” used in this study were administered as a proprietary 
preparation (Liver Atox), containing for the most part the various B vitamins. Children, some 
of them well and others with a liver disorder, were put twice on a “butter” diet, the first time as a 
control and the second time with the Liver Atox. The day’s excretion of acetone bodies was 
diminished about 15% as the result of the giving of the medication. 

Hiaerns, Boston. 


A Stupy or tHe Giucose MetTasoLism In DystropHic INFANTS BY MEANS OF SUGAR 
TOLERANCE, EPINEPHRINE AND INSULIN Tests. P. Brusa, Minerva pediat. 6:692 (Sept. 
15) 1954. 


Observations were made with 5 normal and 11 dystrophic infants. The carbohydrate metab- 
olism was normal in many of the dystrophic infants. In the others, no consistently abnormal pat- 
tern existed. Some of the dystrophic infants had a low fasting blood sugar level. Insulin activity 
was at a low level in some and yet quite active in others ; in these latter cases, there was probably 
a diminished absorption of glucose from the intestine. In the cases when the epinephrine test was 
weak, there must have been either an insufficient storage of glycogen in the tissues or an inability 
to convert glycogen into glucose. Hiccins, Boston. 


METHYLANDROSTENDIOL IN THE TREATMENT OF Dystropuic INFANts. E. Pennati, Pediatria 
62:220 (March) 1954. 


A new hormone, methylandrostendiol, was found to be an excellent stimulus to growth in 
that 14 out of 16 dystropic infants showed gains in height and weight when it was given. The 
drug was also observed to bring to normal the serum protein picture and the blood cytology. 


Hicerns, Boston. 


AcIDIFIED WHOLE MILK: THE ABSORPTION OF Fat AND Its INFLUENCE IN THE IMMUNIZA- 
TION Process. ANSELMO ALLUE DE Horna, AsunciION IBARz, and Rosa Moung, Rev. 
espafi. pediat. 10:327-354 (May-June) 1954. 


The authors studied the absorption of fats in the use of acidified milk on an equal number of 
healthy and sick infants. The coefficient of absorption of fats was greater in both groups than in 
children given whole milk which was not acidified. The assimilation was not as good in the sick 
children at first, but they adapted themselves rapidly. 

In newborn infants observed the number of infections were less than in the control neonates 
fed on whole nonacidified milk. 

The details of the observations are given. ALLEN, Santa Fe, N. Mex. 


StupiEs 1n Fat ABSORPTION IN THE INFANT WITH POWDERED ACIDIFIED MiLk. M. SUAREZ 
and A. Vetsco, Rev. espafi. pediat. 10:335-368 (May-June) 1954. 
This is a detailed study of the absorption of fats, using acidified powdered milk. Both fats 
and albumins were better absorbed when acidified powdered milk was used. Other milks used 
in the study were cows’ milk, evaporated milk, and powdered milk without the addition of acid. 


ALLEN, Santa Fe, N. Mex. 


Hygiene; Growth and Nutrition; Public Health 


Morgipity AND Mortatity DATA FROM THE CLINIC FOR SIcK CHILDREN OF TRIESTE 
Durinc THE Decape 1944-1953. B. Eva-Diacomo and G. Rortint, Lattante 25:454 
(Aug.) 1954. 


The advent of the antibiotic drugs and the change from wartime to peace conditions have 
caused a striking change in the types of illnesses and in the causes of deaths in Italian hospitals. 
Whereas the death rate in the Trieste Hospital in 1943 was 39%, it had gradually fallen to 
9.2% in 1953. In 1944, acute nutritional or diarrheal disease was the cause of 32% of the deaths, 
29% were caused by respiratory infections, and 26% by prematurity; in 1953, the percentages 
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were 5%, 2%, and 53%, respectively. Eleven of fifty-three patients with pulmonary tuberculosis 
died in the years 1944-1947; since the advent of streptomycin therapy, in 1948, only 2 of the 
122 patients with pulmonary tuberculosis died. Although prematurity was the main cause of 
deaths in the hospital in 1953, the percentage of deaths among the admitted premature infants 
has fallen from 75% in 1947 to 22% in 1953. Hiccins, Boston. 


GrowTH AND DEVELOPMENT. J. F. De W1yn, Maandschr. Kindergeneesk. 22:378 (Nov.) 1954. 


The author presents a discussion of the most current methods for the assessment of growth 
and development with standard-growth diagrams. By a modification of Wetzel’s grid a diagram 
was constructed enabling one to determine a child’s development at a glance and to follow it 
longitudinally with respect to growth in height and increase of body weight. At the same time 
it enables one to judge the height-weight ratio at the age of the child in question. The diagram 
has been supplemented by an indication of the average age at which the first signs of sexual 
maturity are present. 

The method is elucidated by examples : 

(a) The longitudinal course of growth of a boy and a girl, until 15 and 16 years of age, 

respectively. 

(b) The difference in the nutritional condition of 7-9-year-old children from two different 

social classes. 

(c) The development of children from two Indonesian population groups, as compared 

mutually and with western standards. 

A statistical justification is given of the diagram presented in this paper. 


From THE AuTHOR’S SUMMARY. 


Prematurity and Congenital Deformities 


A Stupy or ReETROLENTAL FIBROPLASIA IN MARYLAND. HILpEGARD I. M. RorTHMuND, 
Row Lanp V. Riper, and Paut Harper, Pediatrics 14:455 (Nov.) 1954. 


A field study of premature infants born in Maryland in 1952 showed that 5.5% of infants 
with a birth weight under 2000 gm. had residual lesions of retrolental fibroplasia. This was 
almost four times the incidence in the only other similar report in the literature. Approximately 
half of the cases identified possessed some useful vision in the better eye. The incidence of residual 
lesions within each weight group was highest in those infants with the shortest periods of gesta- 
tion. The disease was two to three times more frequent in babies cared for in the five top-ranking 
hospitals than in the other 41 hospitals, and there was a direct relationship between the propor- 
tion of infants with residual lesions and the leigth of incubator care. 


From THE AuTHoRsS’ SUMMARY. 


Tue INCIDENCE oF CONGENITAL MALFORMATIONS: A Stupy oF 5,964 PREGNANCIES. RUSTIN 
McIntosu, KatHartne K. Merritt, Mary R. Ricwarps, Mary H. SAMuets, and 
Marjorie T. Bettows, Pediatrics 14:505 (Nov.) 1954. 


The plan is described of a prospective study of the outcome of 5964 pregnancies, with special 
emphasis on the relationship of factors in fetal environment to the incidence of abortions, still- 
births, neonatal mortality, and congenital malformations. 

Data are presented on the over-all incidence of congenital malformations according to sex, 
race, weight at delivery, maternal age, and order of birth. 

The incidence of congenital malformations among 5739 products of conception weighing over 
500 gm. was 7.5%. The rate was 7.0% among infants born alive and surviving the neonatal 
period, 13.6% among antepartum deaths, 23.3% among intrapartum deaths, 29.6% among neo- 
natal deaths, and 70.6% among deaths occurring between the ages of 1 and 12 months. 

The following relationships in incidence rates among liveborn infants surviving the neonatal 
period were found: 

1. The rate among males (8.4%) was half again as high as among females (5.5%). 

2. Nonwhite infants had a higher rate (7.8%) than white infants (6.3%). 
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3. Infants weighing 2500 gm. or less had a higher proportion with defects (9.7%) than did 
those weighing over 2500 gm. (6.7%), although this difference occurred entirely among 
females. 


4. Maternal age had no effect on the incidence of congenital malformations. 


5. White infants of iower birth order had a lower rate (5.3%) than did those of higher birth 
orders (8.2%). No difference according to birth order was observed among nonwhite 
infants. 

A system of classification of malformations is described and discussed. Incidence rates by 

organ-system groups are presented. 

Less than one-half of the malformations found among liveborn infants were suspected or 
noted at birth. 

Malformations of musculoskeletal system and skin were more frequent than malformations of 
other systems. Incidence rates by organ system groups are directly related to problems of diag- 
nosis. 

Of the malformed liveborn infants, 14.8% had more than one malformation and in 9.1% 
more than one system was involved. Of the malformed stillbirths and neonatal deaths, 66.0% 
had more than one malformation and in 51.1% more than one system was involved. 


From THE AutTHoRs’ SUMMARY. 


Tue FEeepinc or THE Premature Inrant. C. Pototscunic and A. Verca, Minerva pediat. 
6:325 (May 15) 1954. 


Experience with premature infants at the pediatric clinic of The University of Milan has 
led to the following recommendations. The premature infant should not be fed for the first 
24 hours after birth, and sometimes not for 72 hours. Gavage is preferable with the very small 
premature infant and for others whose ability to nurse requires too much effort. When artificial 
feedings have been prepared with care and sterile precautions, they have proved as satisfactory 


as breast milk. Boston. 


Tue Lonc-Time ProGNosis OF PREMATURITY, BASED ON FIFTEEN YEARS’ EXPERIENCE AT 
THE G. Gasttni Cirnic 1n Genoa. E. pe Tont, Minerva pediat. 6:525 (July 31) 1954. 


Nine hundred two premature infants were admitted to the pediatric clinic between 1938 and 
1952. Of these, 48.6% died in the hospital; the mortality rate was 53% before 1949 and 41% 
since that time. All infants with birth weights under 1000 gm. died; 75% of those weighing 
between 1000 and 1500 gm. died, while only 30% of those weighing over 2000 gm. died. Of 187 
infants whose cases were followed after discharge from the hospita], 19 subsequently died of 
intercurrent infections. The proportions of children who were large-sized and small-sized for 
their age were not different in the children born prematurely from those born at full term. Of 
167 children who had been born prematurely, 1 had superior intelligence, 150 normal intelligence, 


12 low normal intelligence, and 4 were definitely feeble minded. Heactwe. Bosten 


Bioop TRANSFUSIONS AS PROPHYLAXIS AGAINST ANEMIA IN THE PREMATURE INFANT. 
C. Pototscunic and A. VeRGA, Minerva pediat. 6:537 (July 31) 1954. 


A routine was followed in which each premature infant was given every 15 days a transfusion 

of 10 to 12 cc. per kilogram of body weight of fresh blood so long as the child remained in the 

e hospital. Hemoglobin determinations and red blood cell counts were done monthly on each 
child until it was one year old. The results confirmed the favorable reports by French 

pedatricians that such a procedure aided in preventing the development of anemia. During the 

second half year, the red blood cell counts of these infants maintained a better level than did the 


hemoglobin. Hicer1ns, Boston. 


Newborn 
Some OBSERVATIONS ON THE EXCRETION OF CORTICOIDS IN THE URINE OF CESAROTOMY 
AND SPONTANEOUSLY DELIVERED INFANTS DuRING THE Two First Postnatat Days. 
Ursan Etudes néo-natal. 3:125 (June) 1954. 
The excretion of corticoids in the urine during the two first postnatal days was investigated 
in seven infants delivered spontaneously and six Caesarotomy infants. The values were low, a 
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mean value of 0.063 mg. during two days being obtained for the former and of 0.045 mg. for 
the latter. Per kilogram body weight, the corresponding values were 0.017 mg. and 0.014 mg. 
The degree of scatter of the values in the individual cases is comparatively marked, and the 
material is not comprehensive enough to allow any conclusions with regard to a possible differ- 


ence between the two groups. From THE AUTHOR'S SUMMARY. 


THROMBOSIS PROPHYLAXIS WITH MARCOUMAR AND THE STATE OF THE CHILD. F. E. K6nic, 
T. Reicu, and M. SternsriicHet, Schweiz. med. Wchnschr. 84:440 (April 17) 1954. 


The use of Marcoumar, a coumarine preparation, after birth to prevent thrombosis and 
embolism in the mother has no injurious effect on the nursling. The prothrombin content of the 
blood of such nurslings is not altered. Amserc, Rochester, Minn. 


Tue Osmotic RESISTANCE OF THE LEUCOCYTES IN THE NEWBORN INFANT. R. De Luca and 
G. Lomparpt, Lattante 25:13 (Jan.) 1954. 


The resistance of the white blood cells to a 0.20% solution of sodium chloride was determined 
in a counting chamber under the microscope by the method of Storti. The polynuclear cells 
showed greater resistance and the mononuclear cells less resistance in the case of newborn infants 
than in the case of older babies. Tests were made daily on the newborn infants, and by the 
eighth day the resistance of both the polynuclear and the monocytic cells had reached the same 
level as in older babies. 

These findings would seem to explain the frequent findings of bizarre white blood cell differ- 
ential counts in the newborn infant. Hiceins, Boston. 


NEONATAL MORTALITY AND THE NEONATAL FarILureE to Apapt. C. CAMMARELLA, Lattante 
25:65 (Feb.) 1954. 


A listing of the neonatal deaths in Italy over a 10-year period (1941-1950) shows that 41.5% 
of the deaths were due to prematurity, 9.5% to specific illneses, 7.9% to birth injury, 7.4% to 
congenital malformations, and 0.6% to syphilis; 22.1% were due to congenital debility (not in 
the premature infant), 9.4% to asphyxia during and after birth, and 1.6% to ill-defined causes. 
The author reclassifies these last three groups under the heading, or category, “failure to adapt.” 
This category would thus include morbid manifestations due to (1) intrauterine anoxia of the 
nervous centers, (2) demonstrable biochemical or morphological disorders, (3) clinical pictures, 
unidentifiable etiologically or pathologically, perhaps due to obstetrical shock or to inherent 
lack of capacity to adapt, and (4) adrenal cortex dysfunction. Hicerns, Boston. 


ARRHYTHMIA IN THE NEWBORN INFANT. I. LonGo and A. VIANELLO, Lattante 25:89 (Feb.) 
1954, 


An immature newborn infant, delivered by forceps after a long labor, showed a complete dis- 
sociated auricular-ventricular rhythm. The frequencies of the two rhythms varied, sometimes 
the auricular rate being faster and sometimes the ventricular rate being faster. The rhythm 
did not become wholly normal until after a period of two months. Treatment was by a bella- 
donna preparation. Several electrocardiographic tracings are reproduced. 


Hicerns, Boston. 


HistotocicaL Stupy oF THE NERvous SysTtEM oF A NeEwsorN INFANT WHO Hap DIED 
FROM Hemotytic Disease. G. SANSONE and A. Brusa, Minerva pediat. 6:64 (Jan. 31) 
1954. 

An extensive histological study was made of the brain of a newborn infant who had died of 
kernicterus (the authors prefer the name “encephalopathy from hemolytic disease of the new- 
born”). The parents had an Rh incompatibility. It was found that there was always a parallel- 
ism between the intensity of the yellow color of the tissue and the histological deviations from 
normal. ‘The lesions were not localized to the ganglion cells, but were much more diffuse, even 


involving the cerebral cortex. Hicers, Boston. 
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CARBOHYDRATE METABOLISM IN THE NEWBORN INFANT. Mario VERROTTI, Riv. ciin. pediat. 
53:1 (Jan.) 1954. 


Before examining certain morbid states caused by the alteration of the carbohydrate meta- 
bolism in the newborn infant, the author points out the normal physiological aspect of the gluride 
metabolism during the first days of life and insists upon the fact that newborn infants generally 
show a very low glycemic level, often below normal limits. A rich literature supports this 
affirmation, and the author’s research underlies the fact that during the first days there is a 
remarkable hypoglycemic level which gradually decreases after the fourth day of life. 

Next the author examines the causes of this particular feature of newborn glycemia, such as 
the sudden change in the way of feeding, the discontinuance of the intake of glucose from the 
maternal blood, the probable insufficiency of the complex glycoregulatory system at this time of 
life, and even a particular anatomic condition, hyperplasia of the insular system. 

The author describes three particular syndromes to be ascribed to carbohydrate metabolism : 
(1) severe hypoglycemia proper to newborn children of diabetic mothers, (2) diabetes mellitus 
neonatorum, and (3) hypoglycemia of newborn children of hypoglycemic mothers. 

Severe hypoglycemia. of newborn children of diabetic mothers very often shows severe symp- 
toms, such as those of hypoglycemic coma, irregular breathing, vomiting, cramps, and convulsions. 
Their glycemic level is remarkably low. The literature on the subject reports values much below 
the normal average, from 0.50 to 0.14 and 0.09. However, the administration of generous doses 
of sugar is often enough to correct these symptoms. Anatomopathological reports prove the 
existence of hypertrophy and hyperplasia of the endocrine portion of the pancreas. A content 
of insulin, 24 times higher than the normal one, has been sometimes found in this organ. 


To confirm the dependence of severe newborn hypoglycemia on maternal diabetes, the author 
describes some laboratory research on animals and briefly discusses the probable pathogenesis 
of the syndrome. Next he describes a clinical experience of his own, the case of a 2-day-old 
infant with hypoglycemic coma (0.33 glycemia). The child was given 70 to 100 gm. of sugar 
per day and recovered after a fortnight’s treatment. The clinical examination of the mother led 
to the conclusion that it was a case of latent diabetes. The author then spends a few words 
on the influence that a prediabetic state and latent diabetes may have on fetal glycoregulation. 


After a detailed review of literature the author draws the conclusion that diabetes is extremely 
rare in newborn infants (only 11 severe cases reported all over the world). Such cases are the 
consequence of hypoplasia or of agenesis of the insular pancreatic tissue. The author describes 
the syndrome of hyperglycemia of newborn children of hypoglycemic mothers by reporting two 
clinical cases with the following symptomatology: (1) the child is deeply soporose, with dry 
skin, superficial and quick breathing, slightly enlarged liver, slight hypertonia, and sometimes 
convulsions; (2) there is a remarkable urinary content of glucose, the glycemic level is over 
2%, the glucose and epinephrine curves and also Radoslaw’s examination are the same as in cases 
of moderate hypoinsulinemia; (3) the clinical symptomatology improves with insulin therapy, 
glycosuria disappears entirely, and glycemia is reduced to normal levels within 15 to 20 days. 


After the newborn symptomatology the author outlines the symptomatology of the pregnant 
mother, which is of no less importance for the exact interpretation of the symptoms, as follows: 
(1) during the last month of pregnancy, asthenia, headache, excessive perspiration; all these 
symptoms disappear after meals; (2) glycemic levels are constantly low, glucose and epinephrine 
curves and also Radoslaw’s examination give a ready and prolonged insulin response. 

Next the author dwells on the pathogenesis of the syndrome and draws the conclusion that 
there is a relationship between a materna! aypoglycemic state and the syndrome of the newborn 
child. The author maintains that the fetus of a hypoglycemic mother shows hyperfunction of the 
glycogenolytic system and hypofunction of the glycogenetic system; this might occur either by 
the natural reaction to a low intake of glucose from the mother or, considering the relationship 
between mother and fetus, a natural attempt to elevate the low maternal glycemic level. Conse- 
quently the child’s metabolism of carbohydrates is, at birth, quite the opposite to what it should 
normally be; the glycogenetic properties are weak and even insufficient in comparison with the 
administration of carbohydrate substances, and the glycemic rate increases more or less rapidly, 
generating the morbid syndromes described in the two above-mentioned cases. 

The author describes some of his own experimental researches on guinea pigs, with the aim 
of analyzing the pathogenesis. After having studied the carbohydrate metabolism of guinea 
pigs and of their offspring, strong doses of insulin (2 to 6 units a day) were given to some 
mothers during the whole time of pregnancy and to some only during the second half of the 


357 


- 
4 
v 
‘ 
q 
2 
f 
on 
1 
= 
# 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


time of pregnancy to provoke a daily hypoglycemic crisis. A certain percentage of the newborn 
animals showed remarkably high glycemia which gradually decreased during the first 10 to 20 
days of life. 

At the same time histopathologic researches were carried out in order to ascertain the 
particular hypoplasia of the insular tissue during the first days which gradually decreases and 
then disappears in 10 or 15 days. The author concludes by making a comparison between the 
spontaneous syndrome in man and the induced syndrome in animals, and he outlines some 
analogies between them. From THE AuTHOR’s SUMMARY. 


Stupies ON Lipps, PRoterns, AND LIPOPROTEINS IN SERUMS FROM NEWBORN INFANTS. 
Srure Rarstept and Benct Swaugn, Acta pediat. 43:221 (May) 1954. 


With new micromethods, it has been possible to determine in 0.6 ml. serum the concentration 
of total and free cholesterol, phospholipids, and total lipids, and to perform electrophoretic 
separation of the protein fractions as well as of the various lipid fractions. Sera from blood of 
the umbilical cord and from capillary blood from 50 infants 1 to 6 days old were analyzed. The 
cholesterol, the total lipids, and the phospholipids increased 70% to 80% during the first few days 
of life. The marked increase in the lipids in the serum after birth was ascribable above all to 
the striking increase in the 8-fraction, but also to the lipids in the fraction termed “chyomicrons.” 
The «,-fraction showed a moderate but statistically significant increase. During the first few 
days of life the a- and 8-globulins showed a statistically significant increase, while the y-globulin 
showed a statistically significant decrease. The albumin fraction did not change significantly. 


From THE AuTHORS’ SUMMARY. 


ScLEREMA NEONATORUM: REPORT OF A CASE TREATED WITH Corticotropin (ACTH). 
GUNNAR SONDERGAARD and JOHANNES Peter NIELSEN, Acta pediat. 43:289 (May) 1954. 
A case of sclerema neonatorum in a 4-week-old boy, treated with corticotropin (ACTH) 
with good effect, is reported. From THE AuTHORS’ SUMMARY. 


SPONTANEOUS PNEUMOPERITONEUM IN THE NEWBORN INFANT. J. J. PreTERSE and J. SLoorr, 
Maandschr. kindergeneesk. 22:96 (March) 1954. 
The authors give a description of two cases of spontaneous pneumoperitoneum in newborn 
infants. FroM THE AUTHORS’ SUMMARY. 


PROBLEMS IN THE D1aGNosis oF Hemotytic DisEASE OF THE NEWBORN INFANT. J. REEP- 

MAKER and J. H. Van Botuus, Maandschr. kindergeneesk. 22:181 (June) 1954. 

In more than 90% of the cases in which a newborn infant shows symptoms of hemolytic 
disease it is not difficult to make the diagnosis, because in addition to the clinical picture, the 
result of the serological investigations is conclusive. 

In ABO incompatibility diagnostic problems are especially difficult to solve because the causal 
relationship between the latter and the former is not always well-established. 

A survey is given of the principal clinical symptoms, laboratory data, and serological findings 
characteristic of hemolytic disease. The most important disorders occurring in the newborn 
period which must be differentiated from hemolytic diseases are discussed, and illustrative case 
histories are presented. 

Some of these disorders, described only during recent years, are reported in more detail. 
Special attention is paid to the differential diagnosis of kernicterus and its various manifestations, 
which are certainly not due to blood group incompatibilty. 

From THE AuTHORS’ SUMMARY. 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


or THE PutmMonary VascuLaR Bep 1n ConGENITAL Heart Disease. J. FRANCIS 
DaMMAN JR. and H, Mutter Jr., Pediatrics 12:307 (Sept.) 1953. 


In the normal human being systemic blood pressure is maintained at a high level by means of 
the high resistance offered to the flow of blood by the smaller systemic arteries and arterioles. In 
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contrast, pressure in the pulmonary circulation is maintained at a low level because of the rela- 
tively large size of the pulmonary vessels. In the fetal and newborn period pulmonary arteries 
resemble systemic arteries in that they have a small lumen and thick media. In this period pul- 
monary pressure and resistance are high. As these vessels gradually thin out and enlarge, 
resistance to pulmonary blood flow falls and, consequently, pulmonary blood pressure falls. 
There is evidence to suggest that the fetal state of thick-walled, small-lumened pulmonary 
arteries is retained in instances in which the two circulations are joined, as in patients with a 
single ventricle, a large ventricular defect, and aortic septal defect, or a large patent ductus 
arteriosus. As the patient grows, resistance to pulmonary blood flow may do one of three things: 
1, It may decrease. If the small pulmonary arteries develop normally and become thin-walled 


and large-lumened, pulmonary resistance will fall. More and more blood will be shunted into the 
lungs, and the patient will develop the signs and symptoms of cardiac decompensation. 


2. It may remain the same. If the small pulmonary arteries retain their fetal characteristics, 
pulmonary resistance will remain elevated. A balance between systemic and pulmonary blood flow 
will be maintained compatible with a relatively normal life. 


3. It may increase. If, because of secondary intimal changes, the pulmonary arteries become 
thicker-walled and smaller-lumened, pulmonary resistance will increase. Progressively less 
blood will be shunted to the lungs, and, finally, the shunt will reverse and become predominantly 
venous-arterial. The patient will develop the signs and symptoms of pulmonary stenosis, with 
increasing dyspnea and cyanosis. 


Data from two groups of patients are presented to illustrate the importance of the pulmonary 
vascular bed. In the first group, early and severe symptoms of cardiac failure necessitated closure 
of a large patent ductus arteriosus early in life. The ductus was large, comparable to the size of 
the aorta; pressures from the aorta and pulmonary artery were similar, and the lung biopsies 
demonstrated that the lumens of the small pulmonary arteries were decreased in size and that the 
media were abnormally thick. In each instance closure of the ductus resulted in a cure. 


In the second group the two circulations were joined by either a large ventricular defect 
or a single ventricle. Three patients were in cardiac failure due to excessive pulmonary blood 
flow. Pulmonary blood flow was decreased by the creation of pulmonary stenosis, the main 
pulmonary artery being narrowed 60% to 80%. The postoperative course in these three patients 
illustrates the value of the creation of pulmonary stenosis in instances in which the two circula- 
tions are joined by a large communication between the ventricles or the great vessels. 


From THE AuTHORS’ SUMMARY. 


TREATMENT OF THE SCHOENLEIN-HENOCH SYNDROME WITH ADRENOCORTICOTROPHIC Hor- 
MONE (A.C. T.H.) anp Cortisone. M. G. Pui_pott and J. N. Briees, Arch. Dis. Child- 
hood 28:57 (Feb.) 1953. 


Nine cases of the Schénlein-Henoch syndrome are presented in which treatment with 
corticotropin and/or cortisone was given. No dramatic results were encountered. The drugs did 
not prevent relapses in the condition or the onset of nephritis in three of seven cases; neither did 
they have any effect on the course of the nephritis. The authors were not convinced that the 


drugs were of any value in these cases. Ke.zy, Milwaukee. 


Four Cases or Acute Acgurrep Hamotytic AN2MIA IN CHILDHOOD TREATED WITH 
A. C. T. H. B. S. Rose and S. N. Naparro, Arch. Dis. Childhood 28:87 (April) 1953. 


. Four cases of acute acquired hemolytic anemia in children admitted at the General Infirmary, 
Leeds, within a period of 16 days, are described, and the possibility of an infective basis for 
this condition is discussed. The children ranged in age from 6 months to 8 years. 

The effects of treatment with corticotropin on the course of the disease afford evidence 
that the underlying abnormal antibody reaction can be controlled if relatively large doses are 
given. 


The variable course and progress of the disease and the need for an individual approach to 


cases are stressed. Ke tty, Milwaukee 
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Two Cases or CONGENITAL STENOSIS TREATED By VaALvotomy. B. D. Bower, J. 
W. Gerrarp, A. L. D’Asrevu, and C. G. Parsons, Arch. Dis. Childhood 28:91 (April) 
1953. 


Two cases of congenital mitral stenosis, one with no other abnormality and the other with 
a coexistent patent ductus arteriosus, are described. The diagnosis was confirmed at operation 
and, in one case, also at necropsy. 

Mitral valvotomy was performed in both cases. 

Clinical diagnosis may be easy at times but difficult at others. Confirmation may be difficult. 

The selection of suitable cases is important, since valvotomy should help the infant with a 
good left ventricle but cannot help the commoner type, which is due to unequal division of the 


common atrioventricular canal. 


ComPaRATIVE Stupy or CrrcuLaTinGc EostnopHILe LEevet 1n Basres. Joan M. BurRELL, 
Arch. Dis. Childhood 28:140 (April) 1953. 


Ninety-three full-term babies had daily eosinophile counts performed during the first week 
of life, before discharge from hospital with the mother. 

Twenty-five of these babies had counts thereafter at weekly or twice-weekly intervals in 
their own homes. All blood samples were taken before feeding. 

Comparison is made between the counts for these full-term babies and those for the 75 pre- 
mature habies previously considered. Most full-term babies are born with some circulating 
eosinophiles, in contrast to the premature babies, who have no circulating eosinophiles at birth. 

All infants making satisfactory progress show a gradual rise of eosinophiles until a high 
stable level is reached. In the case of premature babies this level is very high, but the full-term 
child has a lower stable level, although it is higher than the figure for adults. 


Ketty, Milwaukee. 


PutMoNnary THROMBOSIS AND Its ASSOCIATION WITH UNEXPECTED DEATH IN CHILDHOOD. 
Joun L. Emery, Arch. Dis. Childhood 28:187 (June) 1953. 


Fifteen cases of pulmonary vascular thrombosis with alveolar edema in children are described. 

The cases occurred in four clinical groups: (a) severely debilitated neonates; (b) children 
severely ill for a long period; (c) children admitted to hospital with severe dyspnea, and (d) 
children found dead and referred to the coroner. 

In children observed before death, symptoms of pulmonary thrombosis, which consist of 
pyrexia and dyspnea showing no response to antibiotic therapy, are frequently preceded by a 
history of loose stools or vomiting. 

Care in maintaining fluid intake and tissue hydration in debilitated infants may prevent the 
onset of thrombosis, but we have no knowledge of the cause of the thrombosis in many cases. 

When thrombosis has occurred, anticoagulation therapy would seem reasonable, in addition to 


the usual antibiotics. KELLy, Milwaukee. 


Rupture or Fetat Heart Durinc Lasor. R. A. MclInroy and Anne L. M. GRAHAM, 
Arch. Dis. Childhood 28:201 (June) 1953. 


A case is described in which hemopericardium resulting from rupture of the right atrium 
during labor was found on necropsy to be the cause of death in a stillborn infant. 

The rupture is considered probably to have been traumatic in origin, and factors concerned 
in the possible mechanism leading to this rare occurrence are briefly considered. 


Ketty, Milwaukee. 


EsTIMATION OF BLoopD PREsSURE IN CHILDHOOD WITH SPECIAL REFERENCE TO CHOICE OF 
STanparp Currs. H. Sarnssury, Arch. Dis. Childhood 28:268 (Aug.) 1953. 


An attempt has been made to ascertain to what extent the standard sizes of inflatable cuffs 
normally available are applicable to children of different ages, presuming that to obtain com- 
parable readings they should enclose two-thirds of the upper arm of the children for whom they 
are intended. 
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Mean values for the sizes of children’s arms at different ages are presented, and it was found 
that the 10 cm. cuff can be used for all children between the ages of 4 and 12 years. Wtih 
children below 4 years of age only the 5 cm. cuff will fit, and children over 12 years of age can 


take the adult cuff. Ketty, Milwaukee. 


Fourteen Cases oF IDIOPATHIC MyocarpITIs IN INFANTS AND CHILDREN. HowWarD 
Wituiams, R. N. O’Rertiy, and Wittiams, Arch. Dis. Childhood 28:271 (Aug.) 
1953. 


Idiopathic myocarditis is a serious, frequently fatal, malady, occurring usually in the first 
two years of life. 

The pathological lesion consists of widespread, but usually patchy, muscle damage with an 
associated inflammatory cell reaction. 

The common clinical illness is a rapidly developing, usually fatal, cardiac failure, manifested 
| by severe respiratory embarrassment, cyanosis, and tachycardia, with low or normal temperature, 
an enlarged heart and liver, and electrocardiographic symptoms of myocardial damage. 

The acute form of the disorder is commonly mistaken for pneumonia, as respiratory 
embarrassment and cyanosis are the outstanding clinical features and cardiac enlargement is 
difficult, and frequently impossible, to detect clinically. . 

Treatment with digitalis and oxygen has been of very definite value in some patients. 

The clinical and pathological evidence gives no clue as to the etiology of the disease. 


Ketty, Milwaukee. 


Lert AuRICULAR ENLARGEMENT IN ENDOCARDIAL 
J. Matueson, Arch. Dis. Childhood 28:284 (Aug.) 1953. 


Seven fatal cases of endocardial fibroelastosis are briefly described. In all, left auricular 
enlargement was demonstrated roentgenologically; consequently, the authors consider it to be 
a useful confirmatory sign in diagnosis. 


J. L. Freer and W. 


Ketty, Milwaukee. 


ErRyTHROGENESIS IMPERFECTA OR CONGENITAL HypopLastic (DIAMOND-BLACKFAN 
Type). O. D. FisHer and F. M. B. ALven, Arch. Dis. Childhood 28:363 (Oct.) 1953. 


A case of congenital hypoplastic anemia is reported. Previous treatment of the condition 
and the dangers of repeated blood transfusions are reviewed. The successful response to cortico- 
tropin and cortisone over a period of eight months is demonstrated and the mechanism of its 
effect discussed. The dangers of such therapy, if continued, are noted. 


Ketty, Milwaukee. 


Rep CELL AND PLATELET S1ZE OF MATERNAL AND FetaL BLuE WHALE BLoop, witn Note 
on Ace AND GROWTH OF BALAENOPTERA Muscutus. ALFrep L. Coptey, Etudes 


neo-natal. 2:183 (Dec.) 1953. 


Measurements of red cell diameters in maternal and fetal blue whale blood are recorded, 
using the double diaphragm (DD) method of oblique illumination and phase contrast microscopy. 
The values, obtained in air-dried unstained blood films, are similar to those of human blood. 

The significance of red cell shape and size in connection with erythrocyte function and sub- 
mergence of the whale is discussed. It is not clear whether a distinct adaptation of the physico- 
chemical mechanism of the red cell proper or of the blood exists and what role may be assigned 
to the hypothetic accessory physicochemical lungs of the retia mirabilia in the whale circulation. 

The morphology of the blue whale platelets is similar to that of human and other mammalian 
species. The observations on platelets are the first thus far reported in cetacean blood. 


The occurrence of platelet agglutinates in blue whale blood suggests that the physiologic 
function of the platelet in this animal may be identical to that in other mammals, i. ¢., the 
initiation of hemostasis in blood capillary vessels. 

The present status of knowledge of the growth and development of the blue whale is presented 
in order (a) to establish the approximate age of the individual female fetus of 5.8 meters of 
a mother whale of 22.3 meters and (b) to throw light on the surprisingly rapid development 
of fetus and infant of the largest animal in existence. 
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Recent ecologic findings on the growth and development of small-sized, toothed cetaceans, 
kept in captivity in an oceanarium, are discussed. Since the nursing period of the bottle-nosed 
dolphin was found to be one and a half years, the estimate, by several authors, of a seven-month 
nursing period of the blue whale infant needs reexamination. 

From THE AuTHOoR’s SUMMARY. 


ARTERIOVENOUS ANEURYSMS OF LUNGS AND TELANGIECTASIA HAEMORRHAGICA HEREDITARIA 
(Oster). H. Wisscer, Helvet. pediat. acta 8:111 (March) 1953. 

The author describes the case of a 10-year-old boy with an arteriovenous fistula of the lung, 
the presence of which is proved by a systolic murmur and the typical tomographic picture. There 
is No cyanosis or other symptom of arteriovenous shunt. The mother is a member of a family 
with Osler’s disease. From THE AuTHoR’s SUMMARY. 


Tue RELATION OF THE THYMUs TO Some Factors INVOLVED IN BLoop COAGULATION AND 
Hemostasis. G. Getti and L. Sacco, Minerva pediat. §:922 (Oct. 31) 1953. 

Four cubic centimeters of a water extract of the thymus gland (Timoforte-Richter) was given 
to eight normal children by intramuscular injections. It was established that these injections 
increased the blood platelet counts and shortened the prothrombin time. 

Hicerns, Boston. 


Proposep New TECHNIQUE FOR EXSANGUINOTRANSFUSION. R. Coccut, Riv. clin. pediat. 
§1:385 (Nov.) 1953. 
A new technique for the exsanguinotransfusion is described; this method reduces the trauma 


and allows a larger employment of this treatment. Pros cue Avurmce’s Somwany. 


F. RAGAzZINI, 


Case OF HEMANGIOBLASTOMA OF THE SPLEEN AND LOWER EXTREMITIES. 
Riv. clin. pediat. 51:512 (Dec.) 1953. 

The author describes a rare case of cystic congenital hemolymphangioblastoma localized in 
the lower extremities and in the spleen; moreover, he discusses the differential diagnosis in this 
case and outlines the histological picture and the therapeutic attempts, which were carried out 
successfully. From THE AuTHor’s SUMMARY. 


VALUE oF RETROGRADE AORTOGRAPHY IN CONGENITAL CARDIOPATHIES AFTER OPERATION. 
Acustin CASTELLANOS, Otro Garcia, and Raut Pererras, Arch. med. inf. 22:141 
(July-Sept.) 1953. 

Attention is called to the importance of aortography in studying the permeability of the 
anastomosis performed in the Potts-Smith-Gibson, Blalock-Taussig, and other vascular opera- 
tions, and in the postoperative study of persistent ductus arteriosus, coarctation of the aorta, 
and other angiocardiopathies. 

In some cases of multiple malformations, such as the tetralogy of Fallot, in which the aorta 
overrides the ventricular septum, the dextroangiocardiogram gives us rather diffuse images, 
owing to the fact that some of the opaque substance goes into the stenotic pulmonary artery 
and the anastomosis is thus not well defined; besides, since the aorta overrides the septum, 
the radiopacity of the aorta is less pronounced, because the blood from the right ventricle is 
mixed with that of the left ventricle, which is not radiopaque; all these factors contribute to 
making it impossible to obtain a good image no matter what position is used. 

A review of the different ways in which superior and inferior aortograms (thoracic and 
abdominal, respectively) may be made is made, and a discussion of the best means of making the 
aorta and its branches radiopaque in order to check on the success of the permeability of 
surgical anastomosis is given. 

A series of films is presented which clearly shows the great usefulness of aortograms in the 
study of surgical procedures that tend to raise the blood volume of the pulmonary circulation. 

From THE AuTHORS’ SUMMARY. 
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ENnpocarpIAc (ENDOCARDIAL ScLEROsIS): ANATOMICAL AND CLINICAL 
PRESENTATION OF Six Cases. G. Voussure and P. Drocumans, Acta pediat. belg. 
7:241, 1953. 

Nine cases of endocardial sclerosis in children aged from 2 moriths to 3 years (and one 12 
years of age) are presented. One child survived. The presenting symptoms were circulatory 
failure and massive cardiac enlargement without toxic, infectious, or other cause for such 
changes. The etiology is unknown, and symptomatic treatment with digitalis and diuretics 
produced only temporary relief. 

The pathological findings in the six cases in which autopsies were performed were endo- 
cardial thickening, particularly of the left ventricle, with some fibrotic changes of the myocardium. 

The one surviving child (3 years old) had recurring signs of decompensation. He was 
admitted with accompanying bronchitis and responded to antibiotics and digitalis. 

A total of some 300 cases have been reported in the literature up to the writing of this article. 

GLaseEr, Jerusalem. 


TREATMENT OF RHEUMATIC CARDITIS WITH CORTICOTROPIN AND CorTISONE. S. VAN CREVELD 
and F. Kurpers, Maandschr. kindergeneesk. 21:41 (Feb.) 1953. 


The prognosis of rheumatic carditis in children grows worse as the number of relapses 
increases. Nowadays, the mortality from rheumatic fever is mainly that of its sequelae, i. e., 
valvular lesions. Apart from prevention of relapses by prophylactic methods, a better prognosis 
may be obtained by early treatment of rheumatic carditis with corticotropin or cortisone. On 
the basis of a survey of the literature, hope seems to be justified that early treatment with 
adequate doses can prevent persistent damage, such as valvular lesions, in a fair number of cases. 


Observations on seven patients treated with cortisone are reported. Two of the children died. 
In two others, however, a fatal result was prevented by the therapy. All children showed 
evidence of a valvular lesion after treatment had been completed, although therapy had been 
instituted within two weeks after the first clinical signs of cardiac involvement in rheumatic 
fever. 

The importance of a prolonged electric systole (Q-T.) in evaluating the activity of rheumatic 


carditis is mentioned. From THE AutHors’ SUMMARY. 


MEGALOBLASTIC ANEMIA AND VITAMIN By. T. D. STAHLIE, Maandschr. kindergeneesk. 21: 396 
(Dec.) 1953. 
A case of megaloblastic anemia in an infant who responded well to small amounts of both 
intramuscular and oral vitamin By is reported. _ The baby was completely cured. The patho- 


genesis in this case was not clear. Feou rae Aurmon’s Summany. 


Diseases of Nose, Throat, and Ear 
TRACHEOTOMY IN CHEst INJURIES. HANs VON LEDEN, Illinois M. J. 104:181 (Sept.) 1953. 


In serious chest injuries, a tracheotomy is often a life-saving procedure. Good results can 
be expected only if a patent airway is restored in time; surgical intervention cannot be expected 
to change the prognosis when the patient is in extremis or after asphyxia or cardiac exhaustion, 
having passed beyond the stage of possible recovery. 

A correctly performed tracheotomy is a harmless procedure and carries no additional risk 
for the patient with respiratory obstruction. Adequate postoperative care is essential for the 
maintenance of a patent airway. Tracheobronchial secretions must be aspirated at frequent 
intervals, and the formation of blood clots or crusts may call for a thorough tracheobronchial 
toilet or bronchoscopic expiration. Teamwork is essential in the treatment of crushing chest 
injuries. Respiratory obstruction with pulmonary complications and asphyxia can usually be 
avoided if a laryngologist, familiar with the anatomy and physiology of the respiratory tract, 
is permitted to supervise the problem of airway maintenance. 

From tHe AuTHor’s SUMMARY. 
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Diseases of Gastrointestinal Tract, Liver, and Peritoneum 


Ipropatuic Disease: I. MopEe or Onset AND DraGNosis. Dorotuy H. ANDERSON 
and Paut A. pr Sant’AcGnese, Pediatrics 11:207 (March) 1953. 


The acute phase of idiopathic celiac disease was studied in 58 patients. The criteria for 
selection of these cases are stated. 

The frequency and severity of gastrointestinal symptoms in siblings and other relatives appear 
to exceed expectation, unless the disease is familial. 

In the majority of patients studied, symptoms began before the age of 6 months, in 14, at birth. 
Vomiting was a frequent prodromal symptom. Breast feeding for more than two months was 
shown to delay the onset of diarrhea. The early onset of symptoms in the present series is 
believed to be related to the prevalence of formula feeding from early infancy in New York. 

Severe retardation in growth of the skull was common and occurred at an earlier age than 
retardation in height. This at times led to disproportion between measurements for total body 
length and head circumference. Ultimate head measurements were normal. 

The following laboratory procedures were performed in the patients under consideration and 
their results recorded: pancreatic trypsin and amylase estimation on duodenal drainage, glucose 
tolerance tests, fecal fat determination, total serum protein, serum carotene, and vitamin A levels, 
and vitamin A absorption test. The diagnostic usefulness of these procedures is discussed. 

Various diseases of infancy which may lead to an erroneous diagnosis of idiopathic celiac 
disease are discussed. From tHE AutHors’ 


A PsEupoTUMOR OF THE COLON IN A CurLp. L. Satmr and F. Brivrantt, Clin. pediat. 
35:911 (Dec.) 1953. 

A 10-year-old boy had had for a year periods of abdominal pain, constipation, abdominal 
swelling, and loss of weight. A diagnosis of obstruction of the transverse colon was made. At 
operation, the seat of the obstruction was found and about one-half of the colon removed. 
Histological examination revealed a nonspecific obliterating granuloma of the colon. 
Hiccrns, Boston. 


Tue To Pass Meconrum. W. GAttuzz1, Lattante 24:875 (Nov.) 1953. 


If a new-born baby has not passed meconium by the 20th hour after birth, an intestinal 
obstruction is probable. The x-ray technique for establishing a diagnosis and for localizing 
the obstruction is discussed in this paper. In most cases, sufficient air has been swallowed to 
afford a natural contrast medium. In some cases, a barium enema may be necessary in order 
to obtain a more accurate analysis of the pathology. Hiccms, Boston. 


Two Cases or Cystic Frprosis oF THE Pancreas. G. CAFFERINA and C. ZuNIN, Minerva 
pediat. 5:1080 (Dec. 15) 1953. 
Three cases of cystic fibrosis of the pancreas in infants are reported, two of which were 


confirmed by autopsy findings. 


Nervous Diseases 


FurTHER OBSERVATIONS ON DysauToNnomia. Conrap M. ALFRED M. 
FREEDMAN, and Wriii1am S. Lancrorp, Pediatrics 14:475 (Nov.) 1954. 


Studies of familial dysautonomia by a team made up of a pediatrician, a neurologist, speech 
therapists, psychiatrists, psychologists, and a psychiatric social worker have been presented in ‘ 


summary form. 
1. Facts supporting the theory that this is a condition of genetic origins are enumerated. 
They are compatible with its being transmitted by an autosomal recessive gene. 
2. Evidence of disturbance of statural growth, with frequent significant dwarfing, is presented. 
3. Postural hypotension as a regular part of the syndrome is demonstrated. 
4. Data showing the variable neurological abnormalities are included. 
5. The frequency of disturbance of speech, but not of language organization, is reported. 
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6. Psychological testing suggests a deterioration with advancing years in dealing with 
| concrete tests but @o significant disturbance in abstract thinking. 
7. At the psychosocial level, inadequate adjustment to daily life is seen in all patients. 
This difficulty is reflected in varying degree by emotional disturbance in the parents. A 
schematic concept of the dynamics is offered. 


8. Drug treatment of the acute crisis is discussed, and a plan for daily management of such 
cases is projected. 


9. Avenues for further investigation are briefly mentioned. 


From THE AuTHORS’ SUMMARY. 


A NEUROLOGICAL SYNDROME IN INFANTS RECOVERING FROM MALNUTRITION. 
Arch. Dis. Childhood 29:256 (June) 1954. 


Among 1000 cases of infantile malnutrition admitted to Baragwanath Hospital there were 

} 8 with characteristic neurological disturbances. These consisted of tremors, similar to those 
seen in Parkinsonism, cogwheel rigidity and lead-pipe rigidity of the extremities, and exaggerated 

tendon reflexes. Some infants also showed myoclonus, opisthotonos, and insomnia. These mani- 

festations developed at a time when there were already signs that the nutritional state of the 

patients was improving. The syndrome disappeared entirely, or nearly so, within a few weeks 


re: or months of onset. Ketty, Milwaukee. 


E. Kaun, 


MONILIASIS OF THE CENTRAL NERVOUS SYSTEM IN A CHILD wiTH RECOVERY. WILLIAM 
Empin, South African M. J. 28:868-871 (Oct. 9) 1954. 


The authors report a case of central nervous system moniliasis in a 4-year-old boy. Candida 
albicans was removed from the hyperkeratotic lesion on the upper lip and from the cerebrospinal 
fluid. Marked improvement resulted following intravenous administration of methylrosaniline 
chloride (gentian violet). Its use is recommended especially where central nervous system 
involvement is present. 


McGuticean, Evanston, IIl. 


An ELECTROENCEPHALOGRAPHIC Stupy OF CHILDREN Minor Liver DysFuUNCTION. 
S. Norpro and F. Pistone, Clin. pediat. 36:563 (Aug.) 1954. 


Electroencephalograms were done on 15 children with minor liver dysfunction. The tracings 
were normal in three cases. In the other 12 cases, various abnormal findings were found, 
especially dysrhythmia, and, on hyperventilation, increased voltage. These findings are interpreted 
as expressing a state of immaturity, excitability, and lability of the nervous system of the 
diencephalon. The findings are somewhat similar to those found in patients with allergic or with 
neurotic conditions. Thus the opinion is expressed that the encephalitic changes in this group 
of patients are functional and not due to a metabolic disorder. 


Hicerns, Boston. 


RESULTS OBTAINED BY THE ORAL ADMINISTRATION OF TETRACYCLINE TO TWELVE PATIENTS 
with PuRULENT MENINGITIS DUE TO VARIOUS ORGANISMS, AND SUPERIMPOSED ON 
TUBERCULOUS MENINGITIS IN THE CoURSE OF TREATMENT. A. Dect Espostt, Clin. 
pediat. 36:627 (Aug.) 1954. 


Tetracycline, given orally, has proved very successful in the clearing up of 12 cases of purulent 
. meningitis in from three to seven days. These patients were receiving treatment for tuberculous 
meningitis at the time that the pyogenic infection occurred. Previously, successful results had 

been obtained with other antibiotic drugs, but only after a much longer period of treatment. 


Hicers, Boston. 


Pseupomonas AERUGINOSA (B. MENINGITIS. 
kindergeneesk. 22:367 (Nov.) 1954. 


The author describes a case of pyocyaneous meningitis in a newborn infant, ending fatally 
and treated with streptomycin and polymyxin B. The author reviews the relevant literature 
and discusses the pathogenesis and course of this disease and its treatment. He especially 
stresses the importance of the therapy with polymyxin B or E, intrathecal administration being 
an essential factor. 


B. JANSSEN, Maandschr. voor 


THE AUTHOR’s SUMMARY. 
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Psychology and Psychiatry 


> 
Excessive INFANT CryinG (Coic) In RELATION To PARENT BEHAVIOR. ANNA H. STEWART, 
I. H. ALLAN R. Letper, C. MAuGHAMs, Tuomas H. Hotmes, and HERBERT 
S. Rrptey, Am. J. Psychiat. 110:687 (March) 1954. 

Crying, according to the conclusion of the authors, is a response to tension arising within 
the infant as a result of unmet needs or from inappropriate external stimulation. Eighteen 
infants representing 13 families were studied from the viewpoint of infant-parent relationship. 
Tension in the baby was found to vary directly with tension and incompetency of one or both 
parents. Jaur, Omaha. 


Tue Errects or INFANTILE EXPERIENCES UPON ADULT BEHAVIOR IN ANIMAL SUBECTS. 
Puitip F. D. Serrz, Am. J. Psychiat. 110:916 (June) 1951. 

Experimental manipulation of litter size was used as a method of inducing variation in 
maternal care and nurture during suckling periods of rats. One hundred twenty newborn rats 
were divided into two groups, one being reared in litters of six, the other in litters of twelve. 
The rats of the latter group were exposed to considerably greater frustration and competition in 
connection with maternal care and nurture than the rats of the first group. 

At maturity. tests were done to determine whether the infantile experience variables had 
resulted in behavioral differences between the two groups, with the following results: 

1. Male animals of small litters weighed significantly more than males from large litters, a 
difference that continued far into adulthood. They ate more and went after food more vigorously 
when hungry. 

2. The animals from large litters hoarded significantly more food in adulthood. They were 
also more successful in competition for food during adulthood than the small-litter animals. 

3. Small-litter animals reacted to novel experiences with less anxiety and more exploratory 
behavior in adulthood. 

4. The large-litter animals exhibited significantly more mating behavior toward a female 
in heat during adulthood. They were more furious, bit more, struggled more when handled, and 
reacted with greater startle to new stimuli. 

The results of the investigation, the authors conclude, support the hypothesis that experi- 
ences during infancy of a mammal can influence subsequent behavior of the organism through- 
out life. Jaur, Omaha. 


PAROXYSMAL FusstInc IN INFANCY, SOMETIMES CALLED “Cotic.” Morris A. WESSEL, 
Joun C. Coss, Epira B. Jacxson, Georce S. Harris Jr., and Ann C. DeEtwILer, 
Pediatrics 14:421 (Nov.) 1954. 
The literature on “infantile colic,” or “paroxysmal fussing,” is reviewed. The frequent 
occurrence of a regular evening fussy period in two groups of infants is reported as indicative 
that this is a normal physiological event of the first few weeks of life. 
The longitudinal records of 98 infants who were study subjects of the Yale Rooming-In 
Project were analyzed with respect to incidence, duration, and severity of “paroxysmal fussing.” 
Forty-eight of the infants were classified as “fussy” and fifty as “contented.” . 
The “fussy” babies typically began to have their paroxysms in the second week of life and 
ceased to have them at about eight weeks. Almost all of them were more fussy in the evening 
hours than in the morning. The rationale of various methods of treatment is discussed. 
The “fussy” group was similar to the “contented” group as regards details of feeding, birth - 
weight, weight gain, sex, educational level of the mother, and family history of allergy. 
Of the 48 “fussy” infants, family tension was judged to be an important contributing cause 
in 22 cases, allergy in 6 cases, both allergy and family tension together in 9 cases; in 11 cases 
there was no apparent cause. 
“Paroxysmal fussing,” or “infantile colic,” is possibly one of the earliest somatic responses to 
the presence of tension in the environment. The particular degree to which any infant reacts is 
probably determined by constitutional factors. tue Aurnons’ Sumnaty. 
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ABSTRACTS FROM CURRENT LITERATURE 


“MyYSOLINE” IN THE TREATMENT OF RECALCITRANT IDIOPATHIC Major EPILepsy IN 
MentTALLY DeFecTive CHILDREN. THomas A. Couston, Arch. Dis. Childhood 29:323 
(Aug.) 1954. 

Six cases of recalcitrant idiopathic major epilepsy in mentally defective children have been 
treated with Mysoline over a period of 11 weeks. All six cases had received intensive anticon- 
vulsant therapy previously with other drugs. Each case showed remarkable improvement in 
a very short period with freedom from side-effects; in one case improvement was noted during 
the first seven days’ treatment. The improvement in all cases took two forms: (1) personality 
changes and (2) decrease in the number of episodes of grand mal. 

The personality changes took the form of great improvement in the general well-being of 
the patient, with increased mental and physical activity and increased powers of concentration 
with improvement in sociability and performance. 

It appears that Mysoline has an important place in the treatment of recalcitrant idiopathic 
major epilepsy in mentally defective children, especially in those showing well-marked physical 
and mental deterioration. Ketty, Milwaukee. 


Diseases of Genitourinary Tract 


Eprpemic Acute GLOMERULONEPHRITIS AT Rep Lake. HERMAN KLEINMAN, Minnesota 
Med. 37:479 (July) 1954. 


An epidemic of acute glomerulonephritis in the Red Lake Reservation in northern Minnesota 
is reviewed. In a community of about 3000 people, 63 cases of acute glomerulonephritis occurred. 
All cases were in children. 

A characteristic pyoderma was present with nephritis in about two-thirds of the cases. A 
group A nontypeable beta hemolytic Streptococcus seemed to be the responsible organism. 

A mass prophylaxis program using a long-acting penicillin preparation succeeded in 
practically obliterating the Streptococcus within a three-week period. The occurrence of nephritis 
was likewise abruptly terminated. STOENER, Minneapolis. 


Orcanic Urtnary INCONTINENCE IN CHILDREN. DonaLtp F. McDona.p, Northwest Med. 
53:1009 (Oct.) 1954. 


Treatment of organic urinary incontinence in children depends upon accurate urologic diag- 
nosis. A classification of causes of organic urinary incontinence is presented. 

Medical treatment with parasympathomimetic drugs and methantheline (Banthine) and 
Dibenzyline are discussed. Best long-term results derive from well-planned and well-executed 
conservative surgical treatment. Newly devised operative techniques which offer a much better 


prognosis for life and improved bladder function are discussed. ; 
Docter, Seattle. 


IpropaTHic RENAL Aciposis IN InFancy. I. J. Carre, E. S. B. Woop, and W. C. Smatt- 
woop, Arch. Dis. Childhood 29:326 (Aug.) 1954. 


Seventeen children with idiopathic infantile renal acidosis were diagnosed in the children’s 
hospital. 

Alkali in high dosage was used in their treatment but did not give any better results than 
have been reported with more moderate dosage. Anemia, which was often hypochromic, 
developed under treatment with alkali in some. Its possible etiology is discussed. 

Biochemical studies suggest that idiopathic infantile renal acidosis may at times be associated 
with azotemia and hypercalcemia. Aminoaciduria was recorded in only one case. 

The follow-up of 13 children whose treatment has been discontinued for periods of from 
four months to four and one-half years suggests that among survivors the disorder leaves no 
serious ill effect. 

A search for extrinsic factors that might cause or precipitate the disease was unfruitful. 
Prolonged medication with magnesia magma (milk of magnesia) could not be incriminated. 

Ketty, Milwaukee. 
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CONGENITAL OBSTRUCTION OF THE BLADDER Neck. Epwarp Stuckey, M. J. Australia 
2:321-323 (Aug. 28) 1954. 
Neurogenic bladder-neck obstruction stenosis and congenital valves in the prostatic urethra 
are the common types of bladder-neck obstruction. Treatment is generally satisfactory if diag- 


nosis is not too long delayed. McGuseax. Evanston. Ill. 


GLycosurIA AND Amino-AcripuRIA. E. and C. Piguet, Ann. pediat. 
183:257 (Nov.) 1954. 

The authors describe two cases of glycosuria and aminoaciduria in a brother and sister. 
Absence of disturbances in the P-Ca metabolism and of radiological signs of rickets and the fact 
that the mental and physical development of the children was normal made it possible to exclude, 
at least for the moment, the possibility of the syndrome of Fanconi-de-Toni-Debre. Dent has 
shown that this syndrome may make its appearance only in adult age, having remained in an 
occult stage during childhood. The possibility can therefore not be excluded that the two 
children are suffering from an early stage of this syndrome which might fully develop at a 
later time. It remains to be seen whether the illness will remain in its present stage or develop 


into a classic disease. From THE AUTHORS’ SUMMARY. 


CHROMATOGRAPHY IN BasAL AMINOACIDURIA AND IN ALKAPTONURIA. P. Careppu, J. 
Puciont, and C. Vutto, Ann. ital. pediat. 7:299 (Aug.) 1954. 
The author describes a case of alkaptonuria and calls the attention to an alteration of the 
tubular reabsorption of amino acids. Pace tan 


Tue THerapeutic Use or Cation EXCHANGE REsINS IN NEPHROTIC EDEMA OF CHILDREN. 
I. Sava and I. Friep, Lattante 25:385 (July) 1954. 

Seven separate observations were made with edematous nephrotic children in which a 
cation exchange resin saturated with 70% ammonium and 20% potassium radicals was fed in 
daily divided doses of 20 to 40 gm. over a period of one to four weeks. In one observation the 
resin cation saturation was by 20% potassium and 80% hydrogen. 

The therapeutic results were good in four and good but only transitory in one of the seven 
clinical tests. With the disappearance of the edema, striking changes were noted in the plasma 
electrolytes, especially a lowering of the sodium content and of the alkali reserve. 

Because of the tendency to acidosis, frequent accurate plasma electrolyte determinations are 
necessary during cation resin exchange treatments. Hicems, Boston. 


DETERMINATIONS OF AMINO AcIDs IN THE UrINEs oF HEALTHY Boys Two To TWELVE 
Years Otp. S. Lo Branco, Lattante 25:449 (Aug.) 1954. 
The percentages and types of amino acids found in the urines of 40 healthy boys, 2 to 12 
years of age, were more like the findings in adult urine than in the urines of children under 
2 years. Hicerns, Boston. 


Diseases of Ductless Glands; Endocrinology 


PROLONGED CORTISONE AND HyDROCORTISONE THERAPY. CARL E. ARBESMAN and NoRMAN 
B. Ricwarp, J. Allergy 25:306 (July) 1954. 
Cortisone or hydrocortisone was used in a group of 75 patients for periods of one week up 
to four years; in 16 of them for more than two years. There were rest periods of some of the * 
patients during which time corticotropin (ACTH) was given. Sixteen of the patients were 
under 20 years of age, five of them under 10 years. Sixty-three of the patients were asthmatics. 
A large dose was given initially; this was gradually reduced to a maintenance dose. The 
daily maintenance dose for cortisone was between 50 and 75 mg., for hydrocortisone between 40 
and 60 mg. The most frequent side-effect was edema, in spite of low-sodium diets and supple- 


mental potassium. 
The drugs were used only when other usually effective methods had failed. 
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The authors feel that both drugs can be used for prolonged periods with success. Hydro- 
cortisone is at least equally as effective as cortisone. The comparable effective dose of hydro- 
cortisone is approximately two-thirds that of cortisone. 


“The proper maintenance level of dosage is more important than the choice between cortisone 
and hydrocortisone.” 


Hoyer, Cincinnati. 


CONGENITAL HYPERPLASIA OF THE ADRENALS WITH ADDISON MANIFESTATIONS. ROBERT 
Despre, P. Mozziconacci, R. Manpe, B. Leverque, and M. BERKMANN, Presse méd., 
Supp. 86, p. 1767, Dec. 25, 1954. 


The syndrome of congenital hyperplasia of the adrenals is characterized by a combination of 
hyperandrogenism signs with mineralocorticoid insufficiency. This syndrome may be readily 
diagnosed and should be suggested in the case of vomiting and gradual denutrition in a new- 

born infant. Hyperandrogenism is immediately recognized in the male newborn infant and a 
little later in the female. Mineralocorticoid insufficiency is demonstrated in both sexes by a 
high concentration of chlorine and sodium in the urine. 


As a consequence of this urinary waster in chlorine and sodium, there are to be observed such 
electrolytic disorders as hyponatremia, hypochloremia, and also hyperkaliemia. Furthermore, 
hyperandrogenism is manifested by a rise in the level of the urine 17-ketosteroids. The interest of 
the case reported here is to emphasize the possibility of combatting these metabolic disorders 
with the use of desoxycorticosterone and cortisone and of obtaining in this way a rather long 


survival of the young patients. From THE AuTHoRs’ SUMMARY. 


Diseases of Muscles, Bones, Joints, and Lymph Nodes 


Leontiasis Ossea, SLIPPED EpipHysEs, AND GRANULOSA CELL TuMoR oF TESTIS WITH 
RENAL Disease. JONATHAN CoHEN and IsraEL Diamonp, A. M. A. Arch. Path. 56:488 
(Nov.) 1953. 


This is a case report of a 21-year-old man who presented the following principal pathological 
lesions: hypoplastic kidneys; chronic pyelonephritis; leontiasis ossea; hyperparathyroidism, 
slipped epiphyses, and osteitis fibrosa secondary to renal disease; granulosa cell tumor of the 
testis ; congenital megaloureter and hydronephrosis possibly secondary to ganglion cell deficiency, 
and aortic coarctation. A seven-year study of his clinical course and serum electrolyte pattern 


is summarized, Cuan, San Francisco. 


Hypotrontra. R. T. Lrnce, J. Pediat. 45:474-477 (Oct.) 1954. 


Lidge describes a 16-month-old white girl with hypotonia. The salient features were (1) 
normal muscle power but poor tone, (2) normal reflexes, (3) joint relaxation with subluxation 
of the knees, (4) hypermobility, (5) normal electrical studies, (6) normal bone x-rays. He 
discusses the differential diagnosis. 


MACDONALD, Pittsburgh. 


VERTEBRAL COLLAPSE AFTER CorTISONE THERAPY. J. LupER, Great Ormond St. J., No. 7, 
pp. 15-21, June, 1954. 


The occurrence of vertebral collapse in four cases treated with cortisone over prolonged 
periods leads to the recommendation that all cases under prolonged cortisone therapy should have 
periodic x-rays of the spine. 

The cause is thought to be a disturbance of the bone matrix with resultant nitrogen loss. 


A trial of steroid hormones is suggested. McGutcan, Evanston, IIl. 


Tuomsen’s Myotoma Concenita. R. Rosier, Helvet. paediat. acta 9:351 (Oct.) 1954. 


The clinical picture of myotonia congenita Thomsen has been observed in two siblings 
(5% and 15% years old), both of whom showed classical symptoms of the disease. Besides the 
fact that myotonia congenita Thomsen rarely occurs, it also deserves the interest of pediatricians 
because it can be recognized in early childhood. The symptomatology in infants and young 
children has been especially emphasized. From THE AutHor’s SUMMARY. 
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An Unusuat SEQUELLA IN THE CASE oF A CHILD WITH PERIOSTEAL POLYOSTEOPATHY. 
Q. Strvano, Clin. pediat. 36:571 (Aug.) 1954. 

A prematurely born infant was admitted to the hospital at the age of 8 months for bronchitis ; 
x-ray studies of the skeleton at this time revealed a quite generalized thickening of the periosteal 
shadows, which were quite distinct from the shadows of the bones themselves. The picture 
was quite similar to that described by Caffey and Silverman. The child recovered from his 
bronchitis. When seen two years later, the periosteal shadows were no longer apparent on 
x-ray, but the child had developed an oxycephaly. Hicems, Boston. 


Myositis Fiprosa wiTH CALCIFICATIONS CALCINOSIS UNIVERSALIS. JosE Oses POLLERI, 
Reneé ALBerto L. Martreo, and N. Tovepo, Arch. pediat. Uruguay 25:583 
(Sept.) 1954. 

A case of myositis fibrosa with generalized soft-tissue calcification is reported. As usual, 
serum levels of calcium, phosphorus, and phosphatase were found to be within normal limits. 
A short trial with cortisone revealed no effect on subcutaneous nodules or range of motion of 
limbs. Modern concepts are reviewed. Peon tus 
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Books 


Clinical Management of Behavior Disorders in Children. By Harry Bakwin and Ruth 


Morris Bakwin. Price, $15. Pp. 495. W. B. Saunders Company, 218 W. Washington Sq., 
Philadelphia, 1950. 


This is one of the major recent books which aims at increasing understanding of and develop- 
ing skill in dealing with behavior or emotional problems of children. It contains a great deal 
of value. The sections on superior intelligence, special talent, mental defect, and pseudofeeble- 
mindedness are excellent. The recent pertinent literature on the care of the physically ill, the 
handicapped, and the psychophysiological problems is well reviewed. 

Three tools are necessary in attempting to treat or prevent behavior problems. The first and 
basic is the attitude of the physician. He needs to have a warm genuine objective interest in 
his patients and their parents. This book certainly encourages this point of view. Secondly, 
the physician needs some kind of reasonable well-organized broad understanding of the complex 
forces which shape personality development. This is necessary in order to understand the 
behavior of children and to influence it consciously toward healthy development. In this area 
the authors seem to be presenting a limited point of view. Symptoms are given undue prominence. 
Although the authors are clearly aware that behavior is only the crude outward sign of inner 
organization, their emphasis on symptomatic treatment tends to negate this fundamental fact. 
The third essential is technical skill, which comes only from experience and most effectively 
from closely supervised experience. No book can substitute for this, however well it enriches 
understanding. A beginning is being made in offering this kind of training to the medical student 
and resident, but an effective means has not yet been devised of offering it to practicing 
physicians. 


Study of the Visual Perception of Deaf Children. By Helmer R. Myklebust, Ed. D., and 
Milton Brutten, Ph.D. Price, not given. Pp. 126, with 12 illustrations. Acta Oto-Laryngol- 
ogica, Vapnargatan 6, Stockholm, 1953. 


The principal object of the investigators is implied in the title of this monograph. As 
pointed out in the introduction, educators are not uniformly aware that deaf children may have 
deficiencies in reasoning and abstraction, social competence, emotional maturity, vision, and 
motor control. A historical survey of the conception of the interrelationship of functions for 
the furtherance of the biological goals of the organism serves as a preface for the entire project. 

As will be surmised from the foregoing remarks, the methods and approach figure exclusively 
in the field of psychology. Intelligence studies, etiological classification, and controlled experi- 
mentation are carefully established. The experimental techniques include visual survey tests, 
drawing tests, board patterns, tachistoscopic investigation, perseveration studies, pattern repro- 
duction, etc. 

Deaf children demonstrated a marked inferiority to hearing children in the accuracy with 
which certain patterns were reproduced and in the capacity for adequate shifting to accommodate 
changing conditions. The need for the development of educational techniques to overcome these 
deficiencies is stressed. 

The authors conclude that a deficiency in abstraction seems to underlie the disturbed per- 

‘ ceptual function of the deaf child, that perception cannot be considered apart from general mental 
functioning, and that the disruption of the normal growth of the faculties of abstraction hampers 
or precludes the capacity of the organism for coping perceptually with certain classes of stimuli. 

This is an extremely valuable scholarly investigation which will doubtless strengthen the 

, foundation of the newly developing science of audiology. Psychologists, educators of the handi- 
capped, and interested otologists will profit from studying it carefully. 


Practical Fluid Therapy in Pediatrics. By Fountaine S. Hill. Price, $6. Pp. 275. W. B. 
Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1954. 
Careful planning and organization have gone into the preparation of this volume. As a result, 
a great deal of information concerning the details and rationale of management in fluid and 
electrolyte imbalance is made readily accessible to the clinician. The first 94 pages of the volume 
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are devoted to succinct though clear explanations of basic physiologic principles. Included 
are essential definitions which constitute the language of physiologic chemistry and which must 
be understood before proper interpretation of laboratory data is possible. Reminiscent of the 
technique employed with such good effect in “Physiology of the Newborn,” by C. A. Smith, 
each chapter ends with a summary and finally with a section called “Clinical Conclusions.” 

Following the first section of the text, dealing with fundamental principles, the 143 pages 
in Section II are devoted to discussion of each major type of fluid and electrolyte problem 
encountered in pediatrics. Practical guides and specific regimens are suggested. Although 
the latter will not gain universal acceptance in all instances, they certainly cannot be seriously 
criticized. The use of well-conceived illustrative case reports with accompanying comments is 
particularly instructive. Finally, in Section III, the techniques of venipuncture, intravenous 
infusion, and hypodermoclysis are described. Throughout the text, tables, charts, and photo- 
graphic illustrations have been exceptionally well chosen. 

If there is a general criticism of the volume it stems from the fact that fluid and electrolyte 
relationships in health and disease are too complex to be adequately interpreted in such an 
abbreviated manner. However, in the opinion of this reviewer, an admirable job has been done, 
and the resulting book as a practical, well-organized reference will be extremely useful to a 
great number of pediatricians. 


Emotions and Bodily Changes. Edition 4. By Flanders Dunbar. Price, $15. Pp. 1192. 
Columbia University Press, 2960 Broadway, New York 27, 1954. 


This fourth edition of Dr. Dunbar’s book is a monumental work which should be considered 
a classic in the field of psychosomatic medicine. Here in one volume is compiled a systematic 
survey of psychosomatic interrelationships. The book is outstanding as a reference work in that 
in addition to 751 pages of abstracted material there are 263 pages of bibliography. 

The first part of the book consists of orientation and methodology, under which are discussed 
such subjects as “Problems of Integration and Differentiation,’ “Acute and Chronic Illness,” 
and “Problems of Measurement.” 

Part 2 of the book is related to the great organ systems, so that one may review contributions 
pertinent to gastroenterology, cardiovascular medicine, endocrinology, etc. 

In a volume of this size it is most difficult for a reviewer to cover the work in detail. Not 
being a psychiatrist, it would be presumptuous for this reviewer to attempt any specific criticism 
of the material presented. In general the information is interestingly written and stimulating 
reading. Despite the unquestionable importance of the psychosomatic phases of all branches of 
medicine, this is not a volume for daily use in clinical practice. It is, however, an outstanding 
reference work for those who wish to study in detail the various explanations and theories 
regarding psychosomatic interrelationships. 
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2.5cc. Hypertussis eliminates massive dosage in whoop- 
ing cough treatment or passive prevention. A crystal- 
clear homologous protein, 2.5 cc. Hypertussis contains 
the gamma globulin equivalent of 25 cc. of human 
hyper-immune serum. This specific anti-pertussis frac- 
tion is concentrated 10-fold to obviate the pain and 
inconvenience associated with massive dosage—giving 
you the advantage of 

“a thimble full of dosage for a handful of baby.” 


Hypertussis will not interfere with 3 i 
the use of antibiotics where they MB For whooping cough prophylaxis 


may be indicated. and treatment specify 

2.5 cc. Hypertussis is supplied in 2.5 

cc. (one new vials, immedi- 2.5cc. HYPE RTUSSIS’ 
CUTTER Laboratories 
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POLIOMYELITIS 


With the current strides forward in the study 
of poliomyelitis the need for a volume such as 
this has become increasingly important. Here for 
the first time, brought together in one volume, is 
the work previously available only in many dif- 
ferent publications. It contains comprehensive 
reviews of various aspects of poliomyelitis under 
five main headings: 


Epidemiology 

@ Clinical Aspects 
@ Virology 

© Immunology 


Control 


In the section on Virology Dr. John F. Enders, 
Nobel Prize winner, reviews the present status 
of tissue-culture techniques in the study of the 
poliomyelitis viruses, and in the section on 
Clinical Aspects the emergency management of 
respiratory and bulbar paralysis is described. 
408 pp. Cloth, $8.00 
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New York 27, N. Y. 
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A NEW SERIES IN 


Titles in the new series f- 


© PARENTS” PRIVILEGE | 


for parents of young children 
of pre-school and early 


SEX EDUCATIO 


ig school age 


A STORY ABOUT YOU 
ie for children in grades 4, 5, and 6 


© FINDING YOURSELF |. 
for boys and girls of | 
approximately junior high 
school age 


- ® LEARNING ABOUT LOVE 

f | 

of both sexes (about 16 to fa 
20 years of age) 


® FACTS AREN'T ENOUGH 
responsibility for children 


or youth that may create 
@ need for an understanding 


PRICES 


Note: Discounts apply to 
quantities of any single title, 
or to quantities of sets. 


Quantity Discount Price 


1 $ .50 
10 10% 4.50 
25 30% 8.75 


50 40% 15.00 
100 50% 25.00 
1000 60% 200.00 


Set of 5 titles, $2.25. 


Distributed by 


AMA SERVICES 
Box No. 8610A 
Chicago 77, Ill. 


for adults who have any (ust 


of sex educetion : 


ORDER BLANK 


Enclosed is $. 
Title 
1. PARENTS’ PRIVILEGE 
2. A STORY ABOUT YOU 
3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN'T ENOUGH 
Complete set of five 


(no stamps) for the following pemphlet(s): 
Quantity 


Please send pamphlet(s) to: 
(Please Print) 

Name 

Street 

City. 

Zone. State. 


CD 9-55 
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THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


a THUM broke the habit and teeth returned 


“ J 4 to normal position in 9 months. 


TRADE MARK 


Get Thum at your druggist or surgical dealer. Pre- 
scribed by physicians for over 20 years. 


PRESCRIPTION SERVICE FOR AN APPROVED EDUCATION 


ALLERGIC DISEASES FOR HOME - BOUND CHILDREN 


Famous Calvert School-at-Home 
Courses for Kindergarten 


Allergenic Extracts, Diagnostic and Therapeutic 
through 9th Grade 


Devoted exclusively to the manufacture of 
pollen, fungus, epidermal, food, dust, and 


Physicians recognize the thera- 
peutic value of the school routine 
for youthful patients. Many handi- 
capped children show marked prog- 
ress toward normal health when 


miscellaneous allergenic extracts for the home-study courses are introduced. 
Thousands now get their elementary school education in 


} ; ] = thei h ith the fa Calvert School-at-H: 
diagnosis and treatment of allergic con TSE ES 


= ditions, cerebral palsy, rheumatic fever, impaired hearing 
ditions. use the Calvert Courses on their doctor’s recommenda- 


tion. Calvert materials are complete in every detail— 

< teaching manual, lessons, books and supplies. They are 
A pollen check list for your state and other ne 

i ture reques Cal Cou ilable for Kindergarten through 

litera sent on t. interest and curiosity. They 


permit children to advance at their own pace. More 
than 100,000 children have been taught by the Calvert 


U. S. Government License No. 103 method in the past 50 years. Calvert Courses are 
7 proved by the Maryland nt of Education. 
since 1929 Help parents of handicapped children solve difficult 


educational problems. Recommend Calvert School-ct- 
Home Courses with confidence. Complete information 


ALLERGY LABORATORIES, INC. sent promptly on req 


Medical Belting 1111 N. Lee Ave [CALVERT 
Oklahoma City 1, Oklahoma 


570 Tuscany Road Baltimore 10, Md. 
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GUIDE TO 
CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted The QUARTERLY CUMULATIVE 
to books and the other to periodical INDEX MEDICUS appears twice a 
literature, the QUARTERLY CUM- year; volumes are cloth bound and 
ULATIVE INDEX MEDICUS con- 

P . “ae cover periodicals for six months as 
tains a list of current publications ee GEA 
alphabetized as to authors and sub- indicated on the publication. These 
jects. The exact bibliographic refer- two volumes will be a convenient 
ence is given under the author with and inclusive reference for current 


titles in the original language, while literature. Invaluable for 
titles under subjects are all in Eng- aN 4 
practitioners, specialists, teachers, 


lish. The index also includes a 
listing of journals, addresses and  ¢ditors, writers, investigators, stu- 
dents and libraries. 


publishers. 


SUBSCRIPTION PRICE $20.00 PER YEAR 
CANADIAN AND FOREIGN $22.00 PER YEAR 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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MALT SOUP 


A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 
*Specially processed non-diastatic Fewer phone calls from anxious mothers. Malt Soup 
malt extract neutralized with po- Extract is merely added to the formula. Prompt results. 
tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles. upset the baby. 


Sampl BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. Chicago 12, Ill. 


Pioneers 


To Buy Invalex Sickroom and 
Invalid Equipment 
Produces a Satisfied User 


GET UP STAY UP 


An accepted clinically effec- 
tive* preparation in the treat- 
ment of disorders due to 


pancreatic insufficiency. 
- Adult *Shwochmon, H., Children's Hospital, Boston; The Child in Health 
(2 Sines - Jr. and ’ ond Disease, Grulee and Eley, 2nd Edit 

* Butler, A., Harverd Medical School, private communication. 
Royce, S., Los Angeles Hospite!l, private communication. 
Cley, W. A. Studies on the 


GOES ANYWHERE of Pancreatic Insuft , 26: 169, 1954 : 


Everson, T.C., Bulletin 
of Amer. College of Surgeons, Jonvery, 1950. 

See Your Local Dealer or Write Us for Details Gibbs, G. E., Brodiey, J. E., and Minor, J. V., Diagnosis 
ond Treatment of Cystic Fibrosis of the Pancreas. 
JAMA. 145; 1187 (1951) 


Write for Literature 
 INVALEX VioBin corroration 
MONTICELLO, ILLINOIS 


ADJUSTABLE FOR 
COMFORT 
301M S3HONI 
8 O1 S3SO1D 


Long Beach 13 Caliorme 


+41) gy oF D 
a D T i pate 
| cons gaBles 
§ 
| Borcherat 
4 
enteric coated 
+ 


apecify DEXTRI-MALTOSE 


MANUFACTURED SPECIFICALLY 
FOR INFANT FORMULAS 


Dextri-Maltose is specifically designed for infant formulas— 
and only infant formulas. Unlike many milk modifiers, 
Dextri-Maltose is palatable but not sweet. It does not cloy the 
appetite. Infants fed Dextri-Maltose formulas do not 

develop a “sweet tooth” which may cause later resistance 


to essential foods 


The dextrins and maltose in Dextri-Maltose, plus the 
lactose of milk, give the infant a mixture of three different 
carbohydrates. These are broken down at different 

rates in the intestinal tract. Absorption is gradual. Sudden 
fluctuations in blood sugar levels are prevented. 


Dextri-Maltose® is always kept safe and dependable 
through meticulous quality control. No other carbohydrate 
used in infant feeding has such a background of 
acceptance and dependability. 


the importance of adequate added carbohydrate 


Added carbohydrate provides calories needed to spare 
protein for tissue building, to permit mw fat metabolism ‘ 
and promote good water balance. Authorities on infant | 
feeding recommend the addition of about 5% carbohydrate to , 
milk and water mixtures. This proportion of carbohydrate —— 
is obtained by adding 1 tablespoon of Dextri-Maltose to 4 
each 5 or 6 ounces of fluid. 


MEAD JOHNSON & COMPANY 
EVANSVILLE, INDIANA, U.S.A. 
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Meat... 


and Biologic Facts of Protein Metabolism 


The classical work of Cannon and his associates* in the field of protein 
metabolism has contributed significantly to our knowledge of the biologic 
utilization of protein. It has established that the dietary absence of a 
single amino acid quickly changes the direction of metabolic activity 
from anabolism to catabolism. Apparently all the nonessential amino 
acids play some part in sparing the essential amino acids, and all may 
be regarded as indispensable for optimal nutrition. It has been sug- 
gested ‘‘that for maximal tissue-utilization of amino acids at least twenty 
per cent of the total dietary nitrogen should come from other sources 
than essential amino acids.” 

In undernourished subjects the maintenance requirement for each 
essential amino acid is much greater—two to almost five times greater — 
than in healthy subjects. 

Although an optimal caloric intake facilitates optimal utilization of 
amino acids, a reducing regimen need not curtail full utilization of these 
nutrients. It has been shown that a useful degree of amino acid utiliza- 
tion can be attained with caloric intake considerably below the optimal. 

Minerals appear to be important in the process of amino acid 
metabolism. Evidence indicates that either phosphate or potassium 
deficiency might adversely influence amino acid utilization. Absence 
of either ion from experimental depletion rations leads to depression of 
appetite and slowing of the processes of protein repletion. 


B complex vitamins also affect the metabolism of proteins and 
amino acids. For example, rats fed a high protein diet require a high 
intake of B complex vitamins in order to maintain normal growth 
rates. Omission from the ration of any one of these vitamins (ribo- 
flavin, thiamine, pyridoxine, or pantothenate) is accompanied, in varying 
degrees, by lower food consumption and slower weight gain. 

Meat of all cuts and kinds is high in its content of protein, and 
provides well proportioned amounts of essential and nonessential amino 
acids. Meat also supplies valuable amounts of essential minerals, espe- 
cially iron, phosphorus, potassium and magnesium, as well as important 
quantities of all components of the vitamin B complex, thus assuring 
maximal utilization of the amino acid components. 


*Cannon, P. R.; Frazier, L. E., and Hughes, R. H.: Factors Influencing Amino 
Acid Utilization in Tissue Protein Synthesis, in Symposium on Protein Metabolism, 
New York, The National Vitamin Foundation, Inc., 1954, pp. 55-90. 


The nutritional statements made in this advertise- 
ment have been reviewed and found consistent with 
current medical opinion by the Council on Foods 
and Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago ... Members Throughout the United States 
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a mixed liquid carbohydrate 


containing dextrose, maltose and dextrins. Each constituent has a different 
rate of assimilation, assuring spaced absorption, and preventing excessive 
fermentation, diarrhea and colic. Cartose is rapidly soluble in all milk 
formulas; does not form gummy, clogging particles. Supplied in bottles of 
one pint (1 tablespoon = 60 calories). 


is pure, synthetic vitamin D, (calciferol). 


Drisdol in Propylene Glycol (tasteless, odorless, colorless and nonallergenic) 
disperses readily in milk, fruit juice, and other liquids — without floating or 
forming an adherent film — and mixes easily with solid food. 

The average daily dose in milk of 2 drops for infants and from 4 to 6 drops 
for older children makes Drisdol highly economical. In bottles of 5 cc., 

10 cc. and 50 cc., with special dropper (250 units of vitamin D per drop). 


Also available: 
Drisdol with Synthetic Vitamin A Dispersible 


Euch drop provides 
1250 units of vitamin 
A and 250 units 
of vitamin D.. No 
fishy” taste or odor, 
In bottles of 10 ce. 
and 50 cc. with spe- 
cia! dropper. 


New 18, N.  Winosor, Onr. 
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